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Abstract

Examining Iran’s economic developments over the past five decades shows that Iran’s
economy has always had a high inflation rate. Therefore, it is very important to investigate
the factors affecting inflation in the country. The purpose of this research is to investigate
the relationship between macroeconomic variables including liquidity, monetary base, oil
revenues, budget deficit, economic growth and inflation rate in Iran in the period of 1991-
2020. For this purpose, the combination of two approaches of maximum overlap discrete
wavelet- Granger causality and wavelet coherence based on the continuous wavelet
approach has been used. The advantage of using the wavelet approach is that it allows the
analysis of variables in two dimensions of time and frequency. The results of the analysis of
both approaches showed that in the short term, oil revenues increase inflation. The results
of the long-term research showed that the inflation rate increases the growth of liquidity.
Finally, in the long term, oil revenues have been the cause of inflation, and in the short term,
the inflation rate has been a factor affecting the growth rate of the budget deficit. Analyzing
the phase difference in the time series of economic growth and inflation shows that in
the long-term economic growth with oil and inflation are out of phase. In other words,
economic growth with oil and inflation does not move in the same direction.

Keywords: Economic Growth, Monetary Policy, Budget Deficit, Oil Revenues, Inflation
Rate.
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High inflation is an important factor in jeopardizing the sustainable growth and

1. Introduction

economic development of many developing countries (Abo and Karim, 2015). Iran's
economy since the 1970s has been experiencing an average annual inflation rate of
20% (Abu Tarabi et al., 1400). Therefore, controlling inflation is one of the important
goals of the country's governors. The first point in achieving this goal is to consider
the relationship between a wide range of economic variables and inflation. In Iran,
studies have been conducted in the field of factors affecting inflation, which generally
focused on specific variables such as monetary variables and oil revenues. However,
a wide range of monetary and non-monetary variables can affect inflation. The
second point is to use tools that can provide a correct understanding of the economic
situation and the relationship between different variables with inflation in different
time frames and different frequencies (Rahman et al. 2021; Al-Mortoghazi 2018).
Examining the relationship between macroeconomic variables and the inflation rate at
different frequencies provides useful information for monetary policy makers and
helps them to correctly understand the factors affecting inflation (Elmart and Ghazi,
2018; Turzoi and Mari, 2020).

The purpose of this article is to investigate the relationship between
macroeconomic variables (monetary and non-monetary) and inflation using the
wavelet approach in the period 2001-2020. Moreover, the use of discrete and
continuous wavelet approach and comparing the results of two approaches is another
feature of this article which distinguished from other studies in this field. The main
advantage of the wavelet approach is that, in addition to paying attention to time, it
also pays attention to time frequency (short-term, medium-term and long-term) in the
analysis of results.

The research literature shows that there are different theories to determine the
influencing factors (including money supply, government budget deficit, economic
growth, oil revenues) on inflation. Most of the experimental studies in Iran
investigated the effective factors of inflation based on one of the theories. For
example, Mehrara et al. (2010) and Jafari Samimi et al. (2016) investigated the effects
of oil revenues on inflation in Iran and Farrokhi Balajadeh et al. (2018) investigated
inflation in Iran by emphasizing monetary variables. In sum, these studies have
focused on a limited number of variables influencing inflation. Accordingly, one of

the innovations of the current research is the simultaneous attention to a wider range
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of variables (liquidity, monetary base, oil revenues, budget deficit, economic growth

without oil, economic growth with oil), which have been neglected in previous
studies. Another innovation is the results of the wavelet method. Most of the existing
studies have investigated factors affecting inflation with traditional econometric
approaches. In the meantime, few researches have used the wavelet approach in their

initial stages.

2. Discussion and analysis
In this research, first, by using the combination of discrete wavelet approach and
Granger causality, the effect of macroeconomic variables and inflation is examined;
in this method, using MODWT wavelet, each of the time series is broken down into
different scales, and then using Granger causality test the causality relationship
between variables is examined.

Then, in order to check the results more accurately, the wavelet coherence
approach is used. In these two approaches, the direction of causality and correlation

between variables is investigated in different time frequencies.

3. Conclusion

Due to the importance of inflation, identifying the relationship between
macroeconomic variables and inflation can help the monetary authorities of the
country to curb the effect of possible shocks of the investigated variables by applying
timely policies. Different factors of inflation formation can be divided into
endogenous factors (volume of liquidity, monetary base, budget deficit and economic
growth) and exogenous factors (changes in global energy prices (oil), international
sanctions). The strong dependence of the country's budget on oil revenues has made
Iran's economy unable to withstand these exogenous shocks, and oil sanctions have
become one of the tools of Western governments' pressure on Iran. The purpose of this
research is to investigate the relationship between macroeconomic variables including
liquidity, monetary base, oil revenues, budget deficit, economic growth and inflation
rate in Iran in the period of 1991-2020. For this purpose, the combination of two
approaches of maximum overlap discrete wavelet- Granger causality and wavelet
coherence based on the continuous wavelet approach has been used. The advantage of
using the wavelet approach is that it allows the analysis of variables in two

dimensions of time and frequency. The results of the analysis of both approaches
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showed that in short term, the growth of liquidity and oil revenues will result in
increase of inflation. The results of research show that in long-term, the inflation rate
accelerates the growth of liquidity. Moreover, in long term, the budget deficit
becomes the factor for inflation, and in short term, the inflation rate becomes an
influencing factor for the growth rate of the budget deficit. Analyzing the phase
difference in the time series of economic growth and inflation shows that in long-term
economic growth without oil and inflation are in opposite phase. In other words,

economic growth without oil and inflation do not move in the same direction.
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Tab. 1: Granger causality relationship between macroeconomic variables and
inflation rate
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Graph. 1: Investigating the relationship between research variables and inflation rate
(1991-2020) using the wavelet coherence approach

08
08
08
4 > 4 06
2 # 5 04 g s
02 ' 5 02
2 3 ) o T
T T T T T
1375 1380 1385 1380 1385 1375 1380 1385 1300 1395
Time Time
P9 Iy ab a0 39— (S aSy g 55 1l
B: Growth rate of monetary base- A: Liquidity growth rate - Inflation

inflation



0.8
0.8
- 06
'Ié . 06
Si h-1
04
n% 04
0.2
02
3
00
EEEEEEEENE] 00
I I
1375 1380 1385 1350 1395 s pe s 1ss0 1s0s
Time Time
s & s e, . A Y 1 e 2.
LI 42391 S pS M) £ 1 PoP— M sl > ad,y £t
D: Growth rate of budget deficit - C: Growth rate of oil revenues -
inflation inflation
08
06
o 06
2
0.4 53
=] =%
2 04
5
[
02
0.2
00 00
I T T T T
1375 1380 1385 1390 1395 1375 1380 1385 1390 1395
. Time
Time
P9 Cd g 5Ll ) £ 51 PrP— i Lol yon (o3LaBl Al 5
F: Economic growth rate without oil-inflation ~ E: economic growth rate with oil
-inflation

5o (slanaidl tpe
A3l oo 9290 WAY Jlo U cgd dodgr (6 pS g (35 2l > (slaodls

L} DI)A.Q d.)LaaB‘ Jw)) ‘Lf"b d‘.m.\AT)J M) ‘5‘9‘ iﬁl} de) ‘Ui.:.i..\.a) AM:) u.o.hA’—V’ and » (\) )'.)90) LY 4>9J l;

ol e e b aybges 1 S o y0 56 M low zols )b pye g5 b oYL (Siused leolisS > cds
dad (el 1 g Juess S bl 5l e ledgy Ve dad g3 il 3 pye g S S ele G GtoolisS ) o ke
Fo sl )l 5 (gilolsSs acuwlus wyed (pl 0 i Ll jeiS  (olaidl as gl V-
9 (Nl e lall 53 (e Sl Gl ) (U o laciwslw 5 (ogad S oS S 5> (bl
uiu.»)‘a .Jy 0)9) u:‘ JLl )9445 JLl [9)9: w‘ﬁ‘ d‘)) d)i).) g,L:J') Lf,b)b dLbYK P)y Aol Ve Ay d“‘\")] 2 P)y
P Sy pye (oS JSKS 4 e ] diunly 31 4 (03905 U aST glasloyu g sldlawly YIS a4 31 g
b9 el hrans Siz (538l bk b i el 0392 SIS 5L 35 SIS 55 53 s ysbody oS e )9S

(V) slagas 5 &5 55 plad s 58 ) (b5 (slasel)> (I3l g 9090 cul 5 15 wal Gl el it



|
e i —

Pog b @2Vl (Shuned &gy (puS (dodily 9 Sdaglen 13 9 (Jor Bl M)y 5 O (o) Sl b 03l 3
Cawl HIIS 3] dndgr (S Doyl 40 pyg8 (0gr YU aST amd o L )90 (ol 3 B M Llow il L5yl
wladn i (oli8l Cage Ve dad Lilol o a8 conl (LY 5l S Shbyly Y ol cdgs (g5 sloai o il
Ay 5 (S A8y 5 Ve dnd g g el JiSu (V) Jhagel 4 drgi bl 0l (g)le slaal o ofagds g
S amd o ylis 518 M| o ol 55 pyg F 5 b oV (S Sdedils )3 a9y (oS g 85 (slaal
sl 0351 0595 1l 13 355 32 IS I el (oo (5 (gloaal

ool )> gy (5S¢ oy Bl 35) €5 O (St & wwpe L5 A- A Laslgl 3 (V) Jloged
L g 8 clarel > Wiy F 5 csaoligS )3 1 BN oo guls @ dagi b ol adly il 331 caeolis (> b
(SR Ay £ I Bl by £ g8 Oderil g Saagle 3 sl 039 plpl 3 g5 AT Jale S (g
Ol 6 B o golis Szl py5 5 b oYL Sirad s (g 5 olyes (3Laidl A5, g 15 (glatol >
ool W)y &5 Sdeile )3 e ol 039 Gdedily 13 pygi g HIS I ole i cladel > iy 4 A e
o elie el (sl g )l 3 e (slanalys Gl L oy90 ol o ditn Jonn ik py55 £ g s L olyan
> (glnylisb (1,3 oo 31 el il il e gy Gdin 53 31 bl g 655y (SO bamsgs g ddgy
9 ploidess slagyb (e e )b LB o LacSTl 4 (65510 SOk pllael wljlael (il ( SOb w4
Jloinl L3S Sy g Gome Sllllan ¢ g B o oo S )l gl e6 35 o SO So gl 23,5 53 aplo
o &l B B dlea STl (Kol Cy e ind g 655 o Sk gl )litel b3 b ml 2 (S3gds
25 b Jgy dye Gl (Jor SedlS &l elalyy (MM olaiBl &Y 5 (5)135) sl 0392 0)93 cal
ol 04 1S 33 py58 il 38l Cogo g 0355 ol yois (g3laidl

G 85y 55 eIy Al A5) £ (S 1) € O (Stamaped «DaolisS o ol Laslgl bR+ Ay (gl o
o oligS” > a8 wmd o oyl 518 M o gt Ll ol AT Gl oy g olped (golail Wiy £y g dndg
sl 035 i L ol o g3kl wdy £ 5 NS 31 oo 55 p)g5 5 035 pyg5 NS Jele Sy (Kl Ay £
5 Sdacle 5 A Ao bawlgl 3 5 slaselyd ials ol 5)3 g e oo wais Jleis] g €eal i ol 48 6q, L
Po5 €5 b sy (St € b olyan (oolatdl 0d) &35 5 b5 laseld 03y 250 (Sl 43 gy el
298 > (S A3y g5 g IS Sl Jele Gy 5 0)93 cnl 3w Gl 5B SIS Julow golis sl
Cwl 0359

5 b 2Vl S St A5 &5 5 B 5 545 3900 ol Ol o €35 s & 4357
oBad &8 dmd o oLt gaudge cpl sl 0aid Aol 55 (WYAY) €6 plby § € Slush ddllas )3 gguige oyl .35
Oz Col 03 Jg ddje (I3l 9IS )3 g5 (RIFEI Jalse 5l (So o)lgen g coul Bobo plul 3 €gd g
Wl a8 bl (s @yleas s 58 i slaaald ysbicos pyg g Gsesily )3 Guios slaadly, ol wly
Gt | il bty 5 (5 p0 SOb )l oo b g o> (slaaize LBl carge 3 slaols i3l
Sdodil )3 2y 6yl 4 ggudge cnl g 03> (BN Jor dudpe il oad A dad Bl > oguad ey o dewg
a5 6oby o Lis VECM 5,55, 5l oala ol b 393 5uivs )3 55 (WWAY) o)h)en § € SloeeS» ol o0 yoxie

sl o 1)1 (V) Jodo 50 598 2,509y 99 gl Ao culipygi lpl )3 b slasael )



ol 2 ol s i td D Ll’,, K o 53l b “

32 3399 35599 93 )3 TS AV 1Y Jouo
Tab. 2: Summary of the results in the two investigated approaches
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Abstract

The occurrence of a price bubble in the financial sector, especially the stock market and
the possibility of its collapse, causes uncertainty about the financial market and ultimately
the outflow of capital from it. Since the occurrence of crisis in these markets can affect
other sectors of the economy as well, the policymakers plan and implement appropriate
monetary and fiscal policies to deal with the crisis and respond in a timely and correct
manner to prevent its destructive effects. Considering that Iranian financial markets, like
other countries, are not safe from this phenomenon, in this research, by using Iranian
quarterly data of some variables including interest rate, gross domestic product, gross
domestic product deflator, dividends, consumer price index, oil price, exchange rate and
stock price index, for the period 2003:1 to 2019:3 and Bayesian inference, the TVP-VAR
model (time-varying parameters vector Auto regressive) is estimated and the impulse -
response functions of variables is driven, and the dependence of stock market bubbles
on monetary policy shocks are investigated. The results show that a number of research
variables, such as interest rates, gross domestic product, gross domestic product deflator,
dividends, stock price and it’s fundamental component, have had almost stable patterns
over time, and their response to monetary policy shock has not changed much and only
in the case of stock prices, we can see that its negative reaction to the monetary policy
shock has decreased over time but the reaction of bubbly component of stock price to the
monetary policy shock has not been stable over time and in recent years of the sample, the
reaction of bubbly component, end up increasing from the beginning.
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Financial markets are one of the main pillars of the economy that transfer monetary
resources from markets with surplus funds to markets that need these resources. Among
the various and important roles of this market, the process of directing funds in the most

1. Introduction

efficient possible way, can be considered as its most important and in addition, the
expansion of these markets can be the engine of economic growth. Financial markets, like
any other markets, can undergo changes and sometimes the occurrence of these changes
and fluctuations is such that it can’t be explained by the basic economic concepts and
failure to control them in a timely manner can have irreparable consequences.

One of the most common irregularities in emerging financial markets is bubble
dynamics. A statistical look at the activity of the Tehran Stock Exchange shows that
during the years of activity of this market, the stock index has experienced many
fluctuations and therefore this phenomenon has raised many questions in the minds of
researchers and experts, including: Is the increase in the index due to the presence of
bubbles in the index? What determines the stock price and its sharp fluctuations in the
market? What is the accurate policy to control and eliminate bubbles? The importance of
carefully examining this issue and answering the questions is that if there is a price
bubble and it collapses, the price of financial assets will be drastically reduced, a financial
crisis will be created and there will be uncertainty about the capital market. Eventually,
this phenomenon will cause capital outflow and weaken the country's financial system
(Hirigoyen and Poulain, 2014).

Pre-crisis views were based on the view that the central bank should focus on
stabilizing inflation and the output gap and not need to react to changes in asset prices,
but post-crisis views state that the central bank should pay attention to changes in asset
prices and respond to them by applying the accurate policy, and in the meantime,
applying the accurate monetary policy is one of the ways which the central bank can
influence prices and then control market fluctuations, and as a result, the occurrence of
Prevent crisis (Cariani and Calin, 2019). But the question is whether the impact of such
policies on bubbles is constant over time. Therefore, this study investigates the problem
of dependence of stock market bubbles on monetary policy shocks using a vector auto
regression model with time varying parameters.

2. Methodology
In this study, the reduced form of the vector auto regression model with time varying
parameters was identified based on the Primary (2005).

Time-varying parameter vector auto regressions (TVP-VARs) have become an
increasingly popular tool for analyzing the behavior of macroeconomic time series. TVP-
VARs differ from more standard fixed coefficient VARs in that they allow for
coefficients in an otherwise linear VAR model to vary over time following a specified
law of motion. In addition, TVP-VARSs often include stochastic volatility (SV), which
allows for time variation in the variances of the error processes that affect the VAR.

The attractiveness of TVP-VARs is based on the recognition that many, if not most,
macroeconomic time series exhibit some form of nonlinearity.

A VAR is a simple time series model that explains the joint evolution of economic
variables through their own lags. A TVP-VAR preserves this structure but in addition
models the coefficients as stochastic processes. In the most common application, the
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maintained assumption is that the coefficients follow random walks, specifically the
intercepts, the lag coefficients as well as the variance and co-variances of the error terms
in the regression. Conditional on the parameters, a TVP-VAR is still a linear VAR, but
the overall model is highly nonlinear. While the assumption of random walk behavior

may seem restrictive, it provides for a flexible functional form to capture various forms of
nonlinearity.

The main challenge in applying TVP-VAR models is how to conduct inference. In
this article, we therefore discuss the Bayesian approach to estimating a TVP-VAR with
SV. Bayesian inference in this class of models relies on the Gibbs sampler, which is
designed to easily compute multivariate densities. The key insight is to break up a
computationally intractable problem into sequences of feasible steps.

The variables used in this study are y;, ps, Pf, it» qt> Po> Peand d; which represent
the logarithm of GDP, the logarithm of the GDP deflator index, the logarithm of the
consumer price index, the short-term bank interest rate (alternative for Interest rates), the
logarithm of the real stock market price index, the logarithm of oil price, the logarithm of
exchange rate and the logarithm of the real dividend per share.

Define the vector x; as x; = [Ayg, Ady, Ape, Apf, Apy, Ape, i, Aq¢]’ and assume the
relationship between these variables and structural shocks can be defined based on a
vector auto regression model with time varying parameters as follows:

xt == AO,t + Al'txt_l + Az'txt_z + .-+ Ap'txt_p + et (2-1)

Where A is the vector of the time varying intercepts and fori=1,...,p, A;; is the
matrix of time varying parameter and is the vector of the reduced form shock.

Our identification of monetary policy shocks is based on the approach of Christiano,
Eichenbaum, and Evans (2005; henceforth, CEE), though our focus here is on the
dynamic response of stock prices to an exogenous hike in the interest rate. Also, and in
contrast with CEE, we allow for time variation in the VAR coefficients, which results in
estimates of time-varying impulse responses of stock prices to policy shocks. In addition
to the usual motivations for doing this (e.g., structural change), we point to a new one
which is specific to the issue at hand: to the extent that changes in interest rates have a
different impact on the fundamental and bubble components, the overall effect on the
observed stock price may change over time as the relative size of the bubble changes
(Gali and Gambetti, 2015).

The standard approach to estimating and conducting inference in TVP-VARs uses
Bayesian methodology. The key advantage over frequentist methods is that it allows
researchers to use powerful computational algorithms that are particularly well-adapted to
the treatment of time variation. Moreover, the use of prior information in a Bayesian
framework helps researchers to discipline the behavior of the model, which is especially
relevant in high-dimensional problems such as those discussed in this article.

Bayesian and frequentist inference are fundamentally different approaches to
describing and making assessments about data and empirical models. Bayesian inference
starts by postulating a prior distribution for the parameters of the model. This prior is
updated using the information contained in the data, which is extracted using a likelihood
function. The object of interest in Bayesian estimation is the posterior distribution, which
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results from this updating process. Estimators in a Bayesian context are thus defined as
statistics of this distribution such as the mean or mode (Lubik and Matthes, 2015).

3. Conclusion

Under our baseline specification which assumes no contemporaneous response of
monetary policy to asset prices, the evidence points to protracted episodes in which stock
prices increase persistently in response to an exogenous tightening of monetary policy.
That response is clearly at odds with the “conventional” view on the effects of monetary
policy on bubbles.

The results show that some research variables, such as interest rates, GDP, GDP
deflator, dividends, stock price and the fundamental component of stock prices, in
response to the contractionary monetary policy shock which caused by interest rate
increases, have had an almost stable behavior pattern over time and haven't changed
significantly, but the reaction of bubble component of stock price to the political shock
have not been stable over time and its negative reaction to the monetary policy shock has
decreased over time and in the last years of the sample, from the first periods, has an
increasing patterns.
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In order to protect the oil and gas reservoirs and compensate for the decrease in their annual
production level, maintenance and increase projects are defined and implemented. Providing
the necessary financial resources for these projects will maintain the level of production
and, accordingly, oil revenues, as well as providing the energy needed by the country. The
conventional way of financing oil industry projects is through internal company resources
and investment. In recent years, due to the inadequacy of the internal financial resources of
the company and the restrictions caused by the imposition of oppressive sanctions against
the country, various financing methods have been proposed and used for upstream oil
projects. The purpose of this research is to choose the optimal method of investment and
financing of maintenance and production increase projects among the available methods.
For this purpose, after forming a panel of experts and identifying the methods that can be
used to finance the studied projects, using the method of content analysis, the criteria for
choosing the appropriate financing method were identified, and then weighting and ranking
of the financing methods were carried out using the best and worst criteria and TOPSIS
methods. From the total of eight criteria identified in this research, the risk-taking of the
provider of financial resources, the adaptation of the repayment time to the outgoing cash
flow and the flexibility of accepting guarantees in the order of the highest relative weights
and criteria of the investment horizon, the adaptation of the payment time of financial
resources to the construction period of the project, the access time to resources Finance,
the amount of finance that can be provided, and the cost of financing had lower relative
weights in order. Finally, among the sources identified for financing projects to maintain
and increase the production of oil and gas fields, providing financial resources through the
project fund, internal resources of the company and Sukuk bonds, respectively, as the best
methods, and the national development fund and bank loans are the next priorities.
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A drop (7-10%) in the production of oil and gas reservoirs requires different projects to be
defined in order to maintain and increase the level of production as well as to protect them
in order to prevent the reduction of the level of production and consequently oil revenues

1. Introduction

and lack of energy, optimal harvesting and maximum value. Economic production from oil
resources can be realized during their lifetime. Oil and gas projects are among the most
capital-intensive projects, and the issue of financing and attracting capital for these projects
is of particular importance. Oil and gas projects in the upstream sector have different risks
and costs depending on which part of the production chain they are located in. In the
upstream sector, generally three sources of income, including public revenues, internal
sources of companies and external sources, which are generally considered mutual sales,
are foreseen to finance projects (Imami Meybodi, 1397). Choosing the most appropriate
method for implementing infrastructure projects has always been one of the most important
concerns of governments, especially developing governments. One of the basic cases and
issues in the field of oil projects is how to provide the necessary capital for the
implementation of said projects (Abdi, 1400). In financing oil projects, the topic and
geography of the project are very important (Imani Merkid, 1401). Identifying financing
methods according to the nature of projects can provide access to different financing
capacities and lead to the formation of the necessary platform for financing oil industry
projects in different conditions. In general, three methods of public, private and public-
private partnership financing are used to finance projects. Government financing focuses
on the performance of government activities and their effects on resource allocation and
income distribution. In this method, the funds needed for the projects are provided through
the government's own revenue sources, such as taxes. If the income sources do not meet
the needs of the projects, the required resources are provided from other methods such as
obtaining loans from the central bank, domestic and foreign banks, or borrowing from the
World Bank. The lack of government resources has caused developing countries to use the
capacities of the private sector in managing, financing and operating plans and projects to
implement their infrastructure projects. Among developing countries, industrialized and
developing countries have increasingly emphasized the privatization and transfer of public
institutions to the private sector. The private sector has successfully implemented large and
complex projects by providing direct guarantees and insurance policies to cover project
risks. According to world records, the private sector has been much more efficient than the
public sector in infrastructure development. In most public-private partnerships, project
financing is the responsibility of the private sector, and the techniques, tools, and resources
used to finance such projects have characteristics of private sector financing.

2. Martial and Methods

The current research was conducted with a qualitative and quantitative approach. Library
studies and experts' opinions have been used to collect data. Then the collected data were
categorized and themed by thematic analysis method. It should be noted that the extracted
methods have been designed and presented after detailed investigations in the focus group
and necessary consultations with experts in this field. The BWM method has been used to
weight the identified criteria. Finally, after counting and polling the experts and confirming
the proposed financing methods, their ranking was done using the TOPSIS method. After
analyzing the data and determining the criteria for choosing the optimal financing method,
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the research criteria have been weighted using BWM. In this method, the best and worst
indicators are determined by the decision maker and a pairwise comparison is made
between each of these two indicators (best and worst) and other indicators; Then a
maximum-minimum problem is formulated and solved to determine the weight of different

indicators; Also, in this method, a formula is considered to calculate the inconsistency rate
in order to check the validity of the comparisons. In this research, the TOPSIS method,
which is a multi-criteria decision analysis method, was used to rank the options. In this
method, two concepts "ideal solution" and "similarity to ideal solution" are used. The ideal
solution is the solution that is the best in every way, which generally does not exist in
practice, and we try to get close to it. In order to measure the similarity of a plan (or option)
to the ideal and anti-ideal solution, the distance of that plan (or option) from the ideal and
anti-ideal solution is measured. Then the options are evaluated and ranked based on the
ratio of the distance from the anti-ideal solution to the total distance from the ideal and anti-
ideal solution.

3. Data and Discussion

After conducting library studies and conducting interviews with experts related to the
research topic, using the method of content analysis and analyzing and describing,
describing and interpreting the text and finally combining and integrating them, the
requirements and characteristics of the studied projects were identified. According to the
characteristics of projects to maintain and increase the production of finance volume,
investment horizon, flexibility in accepting guarantees, cost of financing, time to access
financial resources, riskiness of the financier, compliance of repayment time with outgoing
cash flow and compliance The time of payment of financial resources with the construction
period of the project was determined as the criteria for choosing the financing method. By
examining the data obtained from the questionnaires and using the BWM method, the
weights of the effective criteria on the decision to choose the financing method were
obtained. It should be noted that the mentioned criteria were based on the nature of the
studied project, and therefore, in examining the status of each project, the criteria should
be revised and defined according to the nature of the projects. The inconsistency rate is also
between 0 and 1 and its value is 0.114, which indicates reliability. Among the financing
methods mentioned in the research literature, government financing using the company's
internal resources and domestic resources including bank and syndicated loans from the
money market and the National Development Fund and Sukuk bonds and the project fund
in the capital market can be used in projects They have the study item, which was extracted
based on the opinion of experts as usable and measurement methods in this research. By
examining the data obtained from the questionnaires, the ranking of the financing method
was obtained using the TOPSIS technique.

4. Conclusion

In order to choose the optimal investment and financing method, the financing system
should be designed keeping in mind the requirements and needs of the project, in such a
way that it is in accordance with the existing regulations in this area and the mechanism of
the money and capital market. Maintenance and production increase projects usually do
not have a high technical risk and according to the definitions in the oil industry, they are
classified as small projects in terms of the amount of financial resources required. Also, the
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duration of their implementation is relatively short and the technologies they need are

available. The main activities of these projects in the underground and surface sectors
include digging new and repairing wells, building flow and transmission pipelines, building
or developing pumping or gas injection stations, collecting associated gases, separation
units and Tanks, etc. According to the feasibility studies and the employer's knowledge of
the project, the EPD or EPC method is usually used to assign the project. Among the
financing methods, the government financing method (guaranteeing repayment) using the
company's internal resources and domestic resources including bank and syndicated loans
from the money market and the National Development Fund and Sukuk bonds and the
project fund in the capital market can be used in have the studied projects. From the total
of eight criteria identified in this research, the riskiness of the financial resource provider,
the adaptation of the repayment time with the outgoing cash flow, and the flexibility of
accepting guarantees have obtained the highest relative weights, and following these
criteria of the investment horizon, the adaptation of the time Payment of financial resources
with the period of project construction, access time to financial resources, amount of
finance that can be provided, and the cost of financing have been assigned lower relative
weights. The results of this evaluation show the importance of the risk-taking criteria of the
financial resources provider, the compliance of the repayment time with the outgoing cash
flow, and the flexibility of accepting guarantees in order to choose the appropriate financing
method in choosing the financing method of maintenance and production increase projects.
In the end, among the sources identified for financing the projects of maintaining and
increasing the production of oil and gas fields, financing through the project fund, sources
within the company, and Sukuk bonds were identified as the best methods, respectively.
Also, the use of the National Development Fund and bank loans are the next priorities.
Although the recent methods can be considered as suitable alternatives, but the final
weights of the criteria have led to the superiority of other methods over them. In general,
due to the uniqueness of each project and contract, it is not possible to definitely choose a
reliable version as the best method of financing. Recommended In the previous studies,
there was no research related to the ranking of financing methods for maintaining and
increasing the production of oil and gas fields. However, the results of this research show
the importance and attention to the acceptance criteria of financial resources providers,
matching the repayment time with the outgoing cash flow and accepting the acceptance of
guarantees in choosing the financing method and the effect of these cases. It confirms
factors in choosing methods that have higher potential in this index.

Acknowledgments
At the end of the section, we feel it necessary to appreciate the cooperation of NISOC to
improve and enrich the text of the article.

Observation Contribution
First author: 60% (problem statement, research method, analysis of research findings);
econd author: 40% (theoretical literature and theoretical framework)

Conflict of Interest
I, Seyyed Abdollah Razavi, the responsible author, while observing publication ethics in
referencing, declare the absence of conflict of interest.



Oyl (5355 (s3laid] lalre ole doliliad
VYVY-FVYX 0 SligpSdl bl VY YY-Ya¥e: ol (cLlo

https://aes.basu.ac.ir ;a5 colwosg :
Ol o s L gy o8l o seloza pols 5 colasil pole 8315 colasil 5,8 &yt QX

Jlio A3 0 051> dl>xs &) Creative Commons Attribution License jg>to ¢ 0 diuwg) § sl (olf)a.n...:.,s & ety 3> @
5 el alen ol > alie aulgl L5l g Lad 31 (a5 g oS sl 1 Logio oyl iS5 STyt ag asbebus oy o Ol

N Y
u—/d’/_,zb

33 Mo el g 5yl diSelosu ygliiods IS (irgy Slgidiug g up
Ol )9l il (iluo dulgi

30500 olens !5y s

gy :allio £.93
) https://dx.doi.org/10.22084/AES.2024.28360.3635 : Jbuzr s dusliss
VXAV 2 G do goyls VeV VY sl oo

YY-A a0

oS>

i2lidl g ccdlsaSs laofgyn slya gy oy ool LYLw Al o AblS ol 558 5 s jlsee jl coluo jglaiosy
el iz o 9 (B sLaselys o g 5 i s Lk Lol ol sidyge (o polio aali 23S0 Ll
eSpb 315 e Gyl | eds coniio Laogy (o (ol Bylaie JSb 4 ccdld nlys olanan ]y )9S 5L 290 (55551
Jlasl §1 ol slacgdgime § cSyd 15 o golio 0993 U o yud] slalo 53 wcous] 5yl i akoyus 5
o4 B8 IS4 g ol s WL (sLaefsyy (slys ilise (o rrols (sLa by 988 drle Sl (slagyos
5l iyl g cslsaSs slasfay (o el 5 () 8esloys ogllas gy CLscl Gingsy ool plosl jl Sua el
(o crrols e 03l BB sl gy ol § By Sy oS5 5 g y5itocyats ol 35250 (sla g oo
aalsl 3 g (Ll (o oal cowlio gy Los! sLayline cigainn Julod (g 51 57500 b dalllassygo sLacisyo
sl 4z Splodl uragl g slone iy 5 it Loy, Sl eslizul L Lo ol sLaby) S04y 9 (BO0j9
ol b 3oyl olog Bl o o arlio 30tiS el (4o Seanty ¢ Gz eyl 53 0 (sololid sLpms ckin § graee
oo Bkl gy 88 eloyus 381 sliyline § (s Loy Wb ity rolidd oy ey Sllanily (295 508
ity (o el A oyl JoB o o o o golio o uryiand g eofgym i lus 893 b (o lio e loy
g5 il g ccdlo eSS (slaofase (o ol gy 008 llid golie (o 31 aplelyd IS |y (e s sLacsis
P Sl g olgie & e SySeo Glygl g €8y 515 golie cofgyg Ggiieo Gy 5l o olio el I8 g s a3la
b S 18 gam glacaglyl )3 (b slaply g (o drusgs Ggiio 9

s e g Jlo el g s g vetla oS5 1y Bl AlS

.G19, G30, K00 :JEL _sxisdinb

(Jgime Bhinnsd) oyl (g s cunnuo o83l s 5315 (53] e 5 Shazbl 053 yLuzsls

Email: Srazavi@put.ac.ir

() 3obo plol sl colazl s oSkl B)las 00Sitil> 3uSKasls ¢ 3yl dlazdl 09) 5 g s ladl s sloola)y8 cosysdo (585 (gl .Y
ol ol

Email: mehrzad. m@gmail.com

Bl 155 )3 (o s § ()88 laps s laiody BIS gy Slaindiy 5 omipyr -(FeF) o 2lyen 5 tadline s 55 10l d £
doi: https://dx.doi.org/10.22084/a¢5.2024.28360.3635 .AA-YY :(FANY ¢ )y (635298 (o3l c\dlan dalidad . ylyul youiS ks
https://aes.basu.ac.ir/article_5464.html?lang=fa :4suid Slolw 5 e Lol dio



ol 2 ol s i td D Ll’,, K o 53l b u

Aodds .Y
ojp> 1> 5988 (lansgi oacky 5 2950 Cpuie y9iS saald @i (ke 5 5 Cd Caio
Gkl 5 2 5 5 cd gl WS i b eite b)) 5 laels il ] 4 (Ste il
Sl glie Bjlte JSibay Cunl (5)908 W5 o Jl8l g Lais (gl S g b cpdles )3 )l ko
2 sladlo )3 35 el (I lopw g S pb S plie ok | b Cato (slaofyn jLidjse
0938 ade Bl (w25 Jlosl I (B0 slacusgis 5 e85 L Jbo gl (390 ST Jda,
KS o Sloml S5 s i adgd lime ) emV il e 43,55 plonil i Caio 3 B ()l i5 Ak yus
ogde 605 Capyss Lol 1 Cilio (ized 5 Mg o Gl g CuBeSS polaton; ilie (slaejy
D95 S g Al ubloy 55l 298 g i sladel s ] e g Mg aw el Sl 5 pS ol
s slooggy alonil S5 g i claejgy 2gb Bime gl s Jsb 3 385 ple W) ool
s 59 sl 413,95 (slofag Cumt] oSy cnl (sl lopw i g o el Ao g 0392 ptylo
e dga g Sy 5yl JLE g brads Sl pie a3 ASinl 4 dtey cwndVl ise B
5 S s 5 s ogas el Jold dolyn oo dw logas (zwdVl (25 55 e J3y5
e (oalel) Lo iy Bojgy o omels (ol g on oguie lie g Logas & (25 ol
Sy g batads finte Jl adeer (ol bk wlpl Gl Bisy pricwlie GBIl (VYRY
Soap Lisej yd bl Slogdge 5 3)lse I Sy sl 039y drwgs Jby (slacdsd logase dacded
(s sloofan Mo el 3 (V00 cstie) Cul i ooy sl Car p3Y Glopu el by (15
b qelizo Jlo el slogsbyy lolid (V) S po slasl) 3,15 (5lhmr Cpmnl 035 (sl 5 £09
Sy (5385 S ngo g 03y9l wald 1) Jlo el cilizee (slaced s & (g ptod Wl e laofyy Cunle
2o ) oggy Jlo cpel sl (S ysbts 298 ilizee Ll > s Canto oy (o (el e p3Y
plsl y 9> o el 5o odlitil pogad— g CSlhe 5 pogad (g o b b
Siayse ddgy Ghay cnl 0 2l 350 sl @i g e pawass gl Sl g gy sl
5Tl 1ol gl o Sygo > dgdice el SUlo i g 298 (sael ) wlie Bk 3l laojyy
B 9 31 Sl 55 e Sl ply B3 asle ;o3 sl g, 1 Sl3)9e @lie il baofg Sl
il anwg by (sl yguiS a8 ol ond el (g3 @lio dgueS 39 0 el Sl SOU I Lolyil b g
slooian sl sl bofn o sk 51 s lopese 5 o (el upde )3 pogad ity slacudsl
Sloaislid jobay drwgr Jbo 3 5 i (gla)adS cdrwes Jl> > (glaygudS ylueyd alS eolaiwl 263 Loy
Silass &l b pogad it oS AST pogad Jise 4 9 Sluwse JUSl 5 (il popal
03)5 |2l Culdgo L 1) odmy 9 Sy sboofon 0fon lacun) Hludey slp dobdon 5 puitune sladal
ol 0391 (9> (150 3l 5Aal)S Yl S5 dag 3 pogad (15w (Gl Gl peloly Cunl
9 bl dncSiSS nl pogad i b 4 oo o el oyt g (Hgd slocS i 181

Mt pogad 150 Jo el oS hy shl> bojgy 555 el Jlo el (s o2lisals, go golio



|
e i s

o ool gy Ol 530 (sbayline SuialsS 55 5 e gy ialsal g cuslsaSS sloosgyn Jlo el
Sl @58 53390 sofgy (Jlo pel (bgy ooyl umr bofgy 95 cnl slp LS 5 Cgllao

g bl Y

o el ¥

D)3 (pasuiio jya g o3 503y b byl 3 g daste slipl sl 4 sl Ly 5 5 e S Jlo ool
e s (S50 o 32 1 Sy e Bl b g 28 Ly Bl gl Sl sl sl
3 0355 3990 (o el g ol oo wiey (gl w5 5l Jols Jlo ol s (sl S o
oty 51 Sy po bl cul ot sl pIolel gl 1S e sl (ladn S Dbl
(o b gy ald Jlo sl pluwss (slip) 292 Aal5 (g plusnsf 4035 sl > Lo sladal,

B s slipl ) U 53l ol Sy copte 5 Jlo el Sl ol el e

8+ Jla) sl 035 0005 isles o

[euw‘wu&w] [ Sl el gio ]

Y IEe e (Ja) 259y o ol wiwwmaw 1Y JSW5
Fig. 1: Project financing system (Jamali, 2021: 12).

213,13 Jlo el g5y, ¥-Y
@yl gl 5 gkl (gladly)l )8 aiwd 9 & isw ol 0 ol e ) il o sladhy)l )8
g Slad glaobyld g e lie oyl ay aw 4 (ob)lE glapla D) cabpand



ol 2 ol s i td D Ll’,, K o 53l b “

BOT 5 Jlite gu Sload gladly)l )8 aS 54 co (s panndl iy ylad Slosd gladlyyl )8 g ool JSloss
B> 45" O ygeo pidy Cawl Als 90 101,58 G Bilite ma 15,48 05,5 o 5118 ool (glaold)l\E s gazee
B Jyamme (5905 4 bgye Sl g adgl 3138 15 (5055 5 s (898 4 bgrye e
Moy g oaidd A cui s dlolas (1)l g 390 25> e @ 313,118 55 69530 Cljees 5,54
XS 0 o |y
woyad— g 8 Mo 5 pogad s> Jlo el by dw  laojgy Jlo el sl IS s
el ) xj55 5 @b parass p byl @bl g cdos aadls abl p s Jbo ol g o o3kl
Sl wile «dgs 35 (g0l gl Gosko Sl ooy jlinyge 092y oy cul 3 (V20D &) 2l 3 03
3y 055 3linyse alie gy wdls laofgn Jlo slajls 5357l sa0l wlio driliy 290 el
b as85hl )il ()l g (S5 Sl I ply 31 (350 L 51 el b b gy 5503
2 edys Aol 3 o Jlo el Slotsy g5 ol 3 S e e e SO 1 i
Glp ) o Jb mle b xmd o gy el Jddpends 5,138 o gloar e ,6] § 340 00
sl )bl dnwg Jlbpd slayiS 4 cul sadcel (Jed mle 3908 Mkl gotins 395 (slaojgy
295 2y sofon sl (sly Wojay g gl Sl il yoye g (o el oppte )3 pogad Lise
SlygiS J ol > cuoliel Jlo balpd (o) cnl 4 plS (el WY 5l (S ST eslil
4 A9 Slusge JUDl 5 (il popad » dnug by 5 iaio (lojstS (93dlis) 15T dang oy
Sy peiine ladobday g asbcilos Sl L pogas iso (WA (K5,8) cul pogad ico
(o Bl oy ol el 033 L2l Cadboe 1) odomn 9 S slojon drojyn Sy Gl
oS cunl onds el Jolge cpl .l 03gr (Jgd LiSw jl selylS s el ) dawgi d aogad iy
0553l) Al AL 03 i 8 )Lk (dgy > itk JyuS cov ME a5 Lyl 3 osad i
oSSl pogad 5y bage 4 gy lo ool (opad 5 T oS lie 41 5 (IYAA
wopad ity Jlo ool sla Sy s eejsy 655 ool Jlo el sl edlitaljgo plio 5 a3
b ((Blop slaofyn ) pogad (i CS1pb maw g ))& duy (pogado g S Lo aius
(Silosopas b gy ol gl ol il Sla Sk oyl e ol d CS )l (slmoged I xpmg
ot |y o G 5 o g €8 )Mo bond GBlad ISy aled 4 sl 03,8 )] Lwsly 31,8
2ol Sy panass 8550 9 (dsb I S » Clgius (ogad—(gd 08 )lhe debciblye )3 e oo
s olal slculow b a8 oo Soidey dmwgs Jloy3 slajgdS & Sl b 2gd o0 plo Slad
Conl 0 o3l LS Jlaisyge cabs ¥ IS )0 imd yud aogad g 35 MelS slasdl K, 4, g0 ol

(VY (Sl L 3)159)

1. Kean



b sl o)l 5 Slos

s i

Do 3 532y

o 2l oyls] o Ko

9o i bawgs (o9t (pges &S lia soyad pisy by
JIVES WIRVRE S ols 3 ols,l,3 ozl ol )48 oolazwl 5Ll 1351, JolS" (5,135,
10535 53 g Sloas PROTVR & Lazl Sz

v

YV (Gl SOl ,155) poguas 5 g3 s 8 o i ¥ S5
Fig. 2: The spectrum of public and private sector participation (World Bank Report, 2014)
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Tab. 2: Islamic financial instruments that can be used in the upstream sector of oil and gas
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Tab. 3: Different types of project financing risk
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Tab. 4: Demographic information of experts
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Abstract

Inflation is one of the main issues in macroeconomics and one of the main concerns of many
countries. In recent years, the existence of rapid inflation due to economic sanctions and the
lack of injection of oil revenues has weakened the performance of macro variables, including
the increase in the unemployment rate and its spillover effects on all the provinces of the
country, especially the underdeveloped and poor provinces. Is. Therefore, it is necessary
to examine the effective factors in the direction of control, stability of the inflation rate,
and chronic reduction of the unemployment rate. Therefore, the current research aims to
analyze the spatial effect of inflation on unemployment in the provinces of Iran with a
spatial econometric approach during the period of 2006-2021. Before estimating the spatial
model, spatial spillover effects for the spatial auto regression model were confirmed using
Moran’s, Jerry C’s, and spatial F tests. Based on the obtained results, the inflation rate and
its proximity effects have negative and significant effects on the unemployment rate of the
studied provinces. According to other results, it has been observed that the gross domestic
product and credits for the acquisition of capital (construction) assets and the logarithm of
human capital have a positive and significant effect on reducing the unemployment rate;
meanwhile, the wage rate has a negative and significant relationship with the reduction
of the unemployment rate in the provinces. It is suggested to move simultaneously in the
direction of stabilizing the inflation rate and increasing the employment rate to increase the
competitiveness of production for the less developed and poor provinces.
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1. Introduction

The increasing unemployment has caused various economic, social and cultural
problems in the society. Also, inflation is generally considered to mean a
disproportionate increase in the general price level, which imposes serious costs on the
society. These two variables are socially important for policymakers (Jaafari Samimi
et al., 2014). The high values of both of these variables are considered negative from
the point of view of the society and as a result from the point of view of the policy
maker. Therefore, the policy maker aims to lower these two variables. The relationship
between inflation and unemployment has always been questioned. One of the first
theories in this matter was put forward by Phillips, who stated that there is a trade-off
relationship between unemployment and inflation, which means that as the
unemployment rate decreases, the inflation rate increases and vice versa, but since the
beginning of the 1970s, unemployment and inflation went together. And the emergence
of inflationary stagnation destroyed this exchange relationship (Ganika and Putra,
2022).

Trying to control inflation, keeping unemployment low is still a difficult task for
developed countries as well as developing countries. Whether the unemployment rate
can be stabilized by increasing the aggregate demand for mobility through fiscal or
monetary policies, or without increasing the price level, is an issue that has been widely
debated in the economic literature since Keynes (1936). Macro has been discussed.
Especially after Phillips (1958), where the Phillips curve was used by Phillips (1968).
Friedman (1968), Lucas and Rapp (1969); Lucas (1976); Bruner et al. (1976); Layard
and Nickel (1986, 1990), Blanch and Oswald (1994), Grubb (1986), Cross (1988), and
Pissarides (2013); and recently Blanchard (2016) for the analysis of aggregate demand
and aggregate supply in macroeconomic models. Therefore, the effects of examining
both variables in the economy of all countries in the world are of particular importance.

2. Methodology

In spatial econometrics, spatial effects are added to the performance of periodic or
complex regression models (panels). Therefore, in spatial econometrics, sample
information has a spatial component. When data has a spatial component, two issues
can be discussed: (1) Spatial dependence, and (2) Spatial heterogeneity. Before
estimating spatial panel models, we need to perform spatial dependence tests and to
check the existence of autocorrelation between disturbance terms. The existence of
spatial coherence between observations and spatial autocorrelation between
disturbance terms indicates the need to use spatial panel models. To do this, Moran,
Jerry C, and Jetis Ord J tests are used. The Moran test examines the assumption of
spatial autocorrelation between disturbance terms. In spatial econometric models, to
model spatial reactions, it is necessary to select the numerical value of spatial
directions. For this purpose, we have two sources of assumptions: (1) Position on the
coordinate plane, which is expressed by latitude and longitude, so that the distance of
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any point in the location, or distance of any observation located at any point relative to
fixed or central points or observations can be calculated. (2) The source of spatial
information is neighborhood and neighborhood, which expresses the relative location
in the space of an observed peripheral unit, compared to other such scales.

3. Conclusion

In this study, the spatial effect of inflation on unemployment in the provinces of Iran
for the period of 2015-2016 was investigated with a spatial econometric approach.
First, in order to check the diagnosis of spatial dependence, the spatial dependence of
the provinces was confirmed by the Moran, Jerry C and F tests, and based on the
significance of the above tests, the research model was estimated in the framework of
spatial auto regression. According to the research results, the inflation rate shows
negative effects on the increase in the unemployment rate of these provinces, and this
result is consistent with the results of other studies such as Mangapuram (2022), Meloni
(2022), Popescu and Diacono (2022), Melabi et al. (1400) and Naqdi et al. According
to other results, it has been observed that the gross domestic product and credits for the
acquisition of capital assets (construction) and the logarithm of human capital have a
positive and significant effect on reducing the unemployment rate; meanwhile, the
wage rate has a negative and significant relationship with the reduction of the
unemployment rate in the provinces.

Inflation and unemployment rates in Iran's economy are far higher than the optimal
rates, and this causes its effects to spill over to less developed provinces and weaken
the performance of macro variables in the economy. In order to reduce inflation and
unemployment in all the provinces of the country, it is necessary to pay attention to the
economic environment that governs the country, because it is possible to try to reduce
inflation and unemployment with different economic policies, but how are the existing
conditions? It will determine the necessary tools to solve the problem. An economy
that has a natural unemployment rate and an economy that has an unemployment rate
beyond the natural unemployment rate cannot reduce unemployment with similar
methods. Therefore, considering the results of the research, it is suggested:

1- Simultaneous movement in the direction of stabilizing the inflation rate and
increasing the employment rate with the aim of increasing the competitiveness of
production for less developed and poor provinces.

2- Controlling government spending and controlling the current budget of developed
provinces and increasing the construction budget of underdeveloped provinces in order
to improve the economic infrastructure with the aim of increasing employment.

3- Policies have been carried out to control inflation and production in other sectors,
especially industrial production sectors that need educated young workers, should
replace oil revenues. This causes less shocks and fluctuations to the economy and
reduces inflationary fluctuations and its negative effects.
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4- Relatively increasing the balanced view of all the provinces of the country with
the aim of reducing government expenditures, improving income distribution, reducing
the class gap and increasing the level of employment.
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Graph. 1: Unemployment rate trends in the country's provinces during the period
2006-2021 (percentage)
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Tab. 1: The results of the test of stationarity of variables by Levin, Lin and Chu (level)
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Tab. 2: The results of diagnostic tests for the use of spatial effects
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Tab. 3: Spatial Hausman test with regard to the spatial SAR model
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Tab. 4: The results of determining the most suitable model based on the AIC statistic
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Tab. 5: Estimation results of the model with unemployment rate dependent variable

SAR JUESH
T +0,lo] ol Je
#(+[e V) YIEN AR InUNE
#(+/+Ve) =YIavY AL W.InUNE
(/- VE) VIVY VAR InGDP
wa(s/0 V) YYD < I¥y InC
s+ [+ VF) =Y/Y0 Al WAGE
wa(s/+ V) =YV AL INF
(o[ Q) YIEY I InHDI
o]+ ¥) YIVF /A p




i '

R?= a2 %, probF=./... b)) staojle]

TN e 5> gl gme s Sbpdaw )3 gyl xe ## N plaw )3 (gl xe #

s slaail (8L

il g 092 Jolias 5Ll Ll 5l g 0391 St (P) (2l g )S )55 eyt (B) Jgir s ol
4 ol slalinl o (60 &5 WA Oliseds B sla bl )3 pye8 F5 ol b aS abl o a5 oy
)." w).ao CooMe ..))l.) J..fL l.b:utwl d)&.’ C)" dlbob].) u.’l..a.‘a u_iwb 2 S AJL’L;O uwl)ﬁ‘ Z‘/A\ U‘)“"’
S 85 ol et 5 ol Joinn (el LU 5 e (605t £ 1 13 L 5
Copd Sl ol 3 98 o Ban gla il 3 80 F 5 AV ialS Coge (I3 alBL g v, 5 7N
St £ VXY inlS 4y ovie csliloyes cslaalyls (L5 el 2 Lol b a8 ol 4S5 o) Sl
Ol e g 0392 Jloline g (e (3Ll M) p Sjetsd E5 ke copd JI3S e 50 laglil )
Wolgsyd 33,5 o Bun sla il 3 (6,00 5 7V Gl Cage wjeiwd F 5 AY il b &S cunl a5
b a8 ol pordocnds 5 Casl o tae gyl LIl g cuto (580 255 1 Sl Blojus 028 51 5
yolatods cdoldl §3 390 oo CBan (gla oyl )3 (5180 F 5 7N el coge (Slusl &ilo o v, I /Y ]38l
o B madis 1ol 00 o3laiwl (B) Joda 53 00 035 (pmedd il sl eSde il 3l Aol jglaied
Ol 365 (65 5 g ol & Lawgia jgba WS pis G el 3 it o] 51 45 dmd e s
dy NS o5 o il )5 syt 81 &Sl ] Sl gkt g matine i Sl Sl yd bl Anlgs
g et O3] ggeme S 51 Colesyd (ypm ) bl aalgs jglome sla il 13 (6580 £ 2 5T
65 s Lawgio yobdy yolbro 5 B bl 43 paiio b Ol i &S ol &S5 ] Sl g 23b so s
)l dallland)yge Diges IS slaglinl (55 &5 2

s i o o5 151 g6 1 g
Tab. 6: Results of total, direct and indirect effects
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Abstract

The policies used by governments in emerging and developing economies during the financial
transition have always faced the question of what impact the central bank’s interventionist
monetary and currency policies have had on banks’ risk-taking. In this research, the impact
of monetary and foreign exchange policy on the risk-taking of commercial banks was
investigated, and in this way, a sample consisting of 15 stock-exchange banks from 1386 to
1400 was investigated using the quintile regression method and the state space method. The
estimation results showed that monetary and currency policies have a positive relationship
with liquidity risk. In addition, the findings showed that with the beginning of sanctions, the
liquidity risk of banks has increased and the impact of monetary and currency policies on
larger banks has increased. Therefore, small banks are less likely to go bankrupt compared
to large banks.
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1. Introduction

Concerns related to the risk of banks, such as the increase in non-current claims, the
increase in interest rates, etc., have always been the focus of financial and banking experts,
which have their roots in the unfavorable conditions of the macroeconomics and the
performance of banks (Mahrous et al., 2020). This research tries to link the microeconomics
of banks to the macroeconomics and provide an explanation for the risk management of
banks. Developments and challenges that occur in the field of macroeconomics, through
the channel of assets and liabilities, strongly affect banks and in the long term, they spread
to the real sector of the economy, and in this regard, the role of banks It is important as
financial intermediaries. This issue is so important that the subsequent global and regional
financial crises, such as the 2008 financial crisis, have had a significant impact on the global
economy. The economic conditions should be sufficiently strengthened by strengthening
the risk management of the banking network, and through capital and liquidity
requirements, it should clearly seek to prevent the occurrence of financial crises (Amobila,
2017).

2. Materials and Methods

STATA software will be used to test the research model, and the quintile method and state
space method have been used to evaluate the basic model. Considering that the size of the
considered banks in the statistical population is different, the use of common methods such
as panel data regression makes the coefficients of all banks to be the same. To solve this
problem, we use the quintile method, which, based on the type of low, medium and high
quintile, obtains the effectiveness of monetary and currency policies on bank risk based on
the size of the bank and the risk-taking of banks separately. And as a result, the coefficient
that is estimated for large and small banks will be a different coefficient, and as a result,
the coefficient bias will be lower. On the other hand, by using the state space method, first,
the coefficients obtained by the quintile method are examined. The second feature of the
state space method is that it presents the value of the coefficients in different years and the
bank's risk-taking behavior and examines it during the period of sanctions and without
sanctions.

3. Data

The data collected from the panel of Iranian listed banks; has been used including Saderat
Bank, Tejarat, Mellat, Saman, Shahr, Pasargad, Capital, New Economy, Post Bank,
Persian, Iran Zemin, Middle East, Karafrin, Day and Sina. According to the time domain
of the research (1386-1400), it is annual and the sample has been selected sufficiently in
such a way that the selected sample is favorable to the statistical population and the
possibility of generalizing the results to the entire statistical population based on statistical
criteria is certain. The data used to measure the risk-taking behavior of banks and their
unique characteristics have been extracted from the Central Bank database and the Coda
site. It should be noted that the control variables in this research are considered based on
the structure of domestic banks and the possibility of connection with the dependent
variable, and among several control variables that have the ability to influence the
dependent variable based on theoretical literature and previous studies. Internal, control
variables such as; Bank size, profitability, competitiveness, inflation rate and economic
growth are selected.
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4. Discussion

The results show that there is a direct relationship between monetary policy and liquidity
risk. When monetary policy increases by 1%, liquidity risk increases by 0.04% (according
to Q50). Because if an expansionary monetary policy is applied in the country, the number
of deposits and short-term debts of banks will increase. As a result, the ratio of liquid assets
to deposits and short-term debts increases and the liquidity risk of banks also increases.
The impact of monetary policy on liquidity risk is different in the upper quintile (Q75) and
the lower quintile (Q25). The impact of monetary policy for banks with low liquidity risk
is equal to 0.08 and for banks with high liquidity risk is equal to 0.06. This means that
banks with higher liquidity risk are less affected by monetary policy. Therefore, the
expansionary monetary policy causes an increase in the current and short-term deposits of
the banks, and as a result, the liquid assets of the banks increase. With this increase
according to the definition of liquidity risk, this risk increases for banks.

Using the estimation of the state space method, the obtained coefficient for monetary
policy is qualitatively similar to the estimation of quintile regression and is equal to 0.17.
But the second feature of the space state regression method is that it shows the value of the
coefficients in different years. The impact of monetary policy on liquidity risk has been
different in different years, but its trend has been increasing. With the intensification of
sanctions since 2009, liquidity risk has always increased. That is, during the sanctions
period, due to the increase in monetary volume and expansionary monetary policy, the
liquidity risk of banks has always increased.

There is a direct relationship between the liquidity risk and the exchange rate, and with
a 1 per cent increase in the exchange rate, the liquidity risk of banks increases by 0.03 per
cent. Therefore, the currency policy leads to an increase in the supply of dollars in the
market, so the number of money increases, and as a result, the current and short-term
deposits of banks increase. As a result, the liquid assets of banks increase and the liquidity
risk of banks increases.

The effect of foreign exchange policy on banks with low liquidity risk is equal to 0.06
and for Banks with high liquidity risk is equal to 0.04. This means that banks with higher
liquidity risk are less affected by foreign exchange policy. Using the estimation of the space
state method, the obtained coefficient for the current policy is equal to 0.68, which
qualitatively confirms the results of the quintile regression. But the feature of the state space
regression method is that it presents the value of the coefficients in different years. With
the intensification of sanctions since 1389 and the start of sanctions on Iran's banking
sector, the impact of foreign exchange policy on liquidity risk has increased from 0.61 in
1389 to 0.84 in 1400.

5. Conclusion

The main purpose of this study was to examine the relationship between monetary policy
and foreign exchange policy with the liquidity risk of listed banks in Iran between 1386
and 1400, emphasizing the two sanctions periods. In line with this goal, the role of bank
size, profitability, competitiveness, inflation rate and economic growth in adjusting the
effect of monetary policy and currency policy on banks' liquidity risk was investigated. The
research results showed that the relationship between monetary policy and liquidity risk is
positive and significant. Using low and high quintiles, it can be said that banks with higher
liquidity risk are less affected by monetary policy. From the point of view of the state space
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method, the results of quintile regression are confirmed. Also, there is a positive and
significant relationship between the exchange rate and liquidity risk. According to the
lower and upper quintiles, banks with higher liquidity risk are less affected by the currency
policy. With the help of the regression results of the state of space, it can be said that in
both periods of sanctions, the effect of monetary and currency policies on liquidity risk
increased, but this effect was much greater in the second period of sanctions.
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Ao g0 Ui (Sl (Sudl Sy YIS 5 1) () Calows) 5l ol 5 @) Hlade F lagas

Wl 005 (Sl Sny Hlal38l cage p3] oSl Jsbo ) 55 255 GRll cunl paseie oS joblen

8y90 3l yuin (oS (Cawl 0ads asuiie e las L) WAV L jl de a oy y505 pgd 590 )0 31 cpl conds
sl 0351 (VY B 1¥) Lags 55 g



JM 3)9‘)-3 .T—i
B9 2l 92y s dal) (Soal Sy 9 (Jor Cuslow o oS 2m3 0 (L F Jgio b Billas ol
Cawliw 11555 4Q50 lsleS b sollas) b o yiolél 7o /o ¥ (S Sy ool (ol 381 7Y Jgo cnlw
331 Sl s (slo oy 5 oo lize 95 Jlasl y5 3 sy o al3) (bleosl s
LSSl (Koui Sy g il 38l GaoolisS (sla 2y 5 od pw 4 00555385 (sl olyld Cans doisys b o
b ol 50

iz ool sl (Q25) cyaly BB 5 (QT5) Vo BlSsS > (Siuds S 1 Jgp ol
st oo I3l ot o ol iy ol (ol 49555 o 5 gy ol 5o oS st
Ol 38) SOl b3 guiaa (sl ol asess j3 5 oud AL aeolisS 5 (o)l (slaod yow (yiul 38l Cogo o]
@ g b bl bl o (l 38l eSOl (sl Sty (pl (S8 Sy oy Billae Gl ol bbb oo
S Sy 2 (6 )lixo 3B ol Jop Caslias (V0 50+ (gla lsloS) amgio b Yl (S5 S
o yhlime LU (VY 5l 1268 ool cwdas t8,lol 4 dngs b a5 ams o LS F Jodo Cpinpen 9,005
ol S LIS (sl 5 ) Jy )15 395 VU 5 gt sl BlSsS > (St S 5 s ol
A8 Saagy a5 oSl ) badd  Jo Cauliw 45 Lima 'l 4 (ol VIV 51 i £3,lo) canol 0I5 e

Ao gy LhlgS )3 (Kol S ) 9 (g2 Cowlow o BLI,1Y Jooa

Graph. 1: The relationship between monetary policy and liquidity risk in different quantiles
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Graph. 1: The effect of monetary policy on liquidity risk during the period 1386 to 1400
(source: research findings).
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Abstract

Formany years, the economics of corruption has been widely used from political perspective.
Scholars identified many variables and determinants of corruption; yet, one could hardly
find a comprehensive index of financial corruption that provides a more precise picture
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approach to corruption, makes it feasible to create a novel framework for understanding
of financial corruption. The results show during 2007 and 2017, Iran saw its FCI rating
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1. Introduction
Literature review reveals that corruption is multifaceted and highly complex
phenomenon involving political, economical and sociocultural aspects that affect a
society in numerous ways. Studies identified many variables and determinants of
corruption. Shabbir and Anwar (2007), Krajewska and Makowski (2017), and
Zahedgharavi (2017) have conducted studies on the causes of corruption, while Moradi
(2022), Hosseinidoust (2020), and Momeni (2017) have investigated the correlation
between existing indicators of corruption and the fundamental variables of the
economy. However, one could hardly find a comprehensive index of political or
financial corruption that provides a more precise picture of its impacts on the political
and economic system. In this study, we will try to identify the determinants of financial
corruption and its measurement. The goal is to construct a comprehensive financial
corruption index (FCI).

In the first part, we are trying to understand the concept of corruption, forms and
types of corruption, causes, impacts and its consequences on the economy.

2. What is Corruption?

In general, there is no sole or established definition in the academic debate for
corruption. In fact, even the source and direction of corruption is largely anchored to
the individual author’s disciplinary background (Linhartové & Halaskova, 2022). The
term of corruption is defined as “dishonest or illegal behavior by those in positions of
power”! including government officials and business managers. Nye (1967) describes
corruption as “an attitude that violates rules or deviates from the ethical public duties
due to private regard influence” (Nye, 1967). Corruption was also defined as “the abuse
of entrusted power for private gain” by Transparency International®. Clearly, corruption
can involve anyone and entity and happen everywhere. It can easily adapt itself with
any change in rules and legislations.

The catalog of corruption in terms of types and category is vast and varied in
different ways. The most common forms of corruption are mainly classified under
supply and demand corruption, grand and petty corruption, conventional and
unconventional corruption, and public and private corruption.

2-1. Supply and demand corruption

Supply-side of corruption describes the act of offering an illegal payment or undue
advantage. This refers to those who make corrupt payment, whereas in demand-side of
corruption there are people who demand and accept such a payment or advantage
(Beets, 2005).

I https://www.merriam-webster.com/dictionary/corruption
2 https://www.transparency.org/en/what-is-corruption
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2-2. Conventional and unconventional corruption

In conventional corruption government officials illegally abuse public office for private
gain disregarding public interest. In this type the elected officials will engage in quid
pro quo transaction. Unconventional corruption occurs in the same way except the
officials will not be involved in a quid pro quo (this for that) transaction and the purpose
is to serve a relatively small group, rather than the people.

2-3. Grand and petty corruption

Grand corruption takes place at the high levels of power i.e. government to benefit a
few at the expense of public such as large-scale government projects including
infrastructure and construction projects. Petty corruption, also known as bureaucratic
corruption, entails engaging of public administration officials and non-elected officials.
Examples under this category are bribes paid to enforcement officials, customs staff,
health service providers, and grease payments.

2-4. Public and private corruption

If the illicit act involves a public official as one party to the corrupt act, then it would
be considered as a public corruption, and if engages with any individual from private
sector, then it is called private corruption.

2-5. Systematic corruption

A classic definition of systematic corruption indicates that political actors control the
economic system to create economic privilege to secure their control of the political
system (John, 2006; Saint-Martin, 2015).

In the majority of published articles in leading journal economics, corruption is often
defined as the misuse of public office for personal gain (Hodgson & Jiang, 2007). This
reflects conceptual corruption itself. Corruption is also evident and widespread in
private organizations. In this study, we will try to provide a more inclusive definition
that applies to both the public and private sectors.

3. Determinants of Corruption

Depending on type of corruption and the environment, the causes or factors that
promote corruption would be different. Literature reveals that the degree of corruption
is associated with multiple factors (Park, 2003), ranging from political (Nye, 1967;
Knack, & Omar 2000; Lederman et all. 2005; Mustapha, 2014), economic’
bureaucratic, legal (Sviderskyi & Lubentsov 2020), and social (Deyshappriya, 2015;
Krajewska & Makowski, 2017). Some studies even examined the moral dimensions of
corruption (Ochulor, 2011).

Since the goal of this study is to build a comprehensive FCI and to find out as to
what extent a country is financially (economically) corrupt, we will focus on the
abundant literature that has been reviewed the economic factors of corruption. In Table
1-2: we summarized the existing published studies that address the determinants of
corruption.
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Shabbir and Anwar (2007) found out that most economic determinants including
economic freedom, globalization, level of education, average level of income are
negatively associated with corruption in developing countries. Seldadyo and De Haan
(2006) found that government wage is the key factor of corruption. Serra (2006)
conducted a sensitivity analysis and find out political stability and country’s level of
development have negative relationship towards corruption.

Paolo Mauro (1997) believes corruption exists because of availability of massive
profits for rent-seekers due to government restrictions and interventions. He lists causes
of corruption as below:

o  Trade restrictions: Are the major sources of government rents.

e Government subsidies: 1f those direct/indirect government payments under
industrial policies are paid to some firms that are not intended to be subsidized, then
we would see a higher level of corruption index.

e  Price controls: These create inefficiencies, nepotism, bureaucratic corruption,
and form the black market ensuing rent-seeking behavior.

e  Multiple exchange rate: This means government implicitly impose indirect
tariffs and taxes on goods and services, which manipulate the relative prices and
provides opportunities for rent-seeking behavior.

e Low wages in the civil service: The empirical evidence indicates a negative
relationship between corruption and wages.

e Natural resources: These include oil and gas, minerals, waters, fisheries,
wildlife and forestry are associated with high levels of corruption.

According to a Cariolle (2018), as public expenditure grows, corruption levels rise,
but taxation is associated with a lower prevalence of corruption. In addition, this study
reveals that income per capita has a significant negative effect on bribery prevalence.

In another study by Khati & Han (2023), they found that a higher Voice and
Accountability (VoA) and Regulatory Quality had a positive correlation with
corruption. Regarding economic variables, it was discovered that those connected to a
nation's FDI inflows and natural resource endowments had a positive and negative
correlation to corruption, respectively. With respect to socio-cultural factors, this article
found a remarkable outcome that a variable related to religious fractionalisation
displayed a positive correlation with corruption.

Some of the economic consequences of corruption are as follow:

e  One of the fiscal distortions of corruption is lowering investment level. This
hinders economic growth to a significant extent, which ultimately increases poverty
and aggravate income inequality.

e Alters the size and composition of government expenditure, weakens the
financial system, and strengthens the underground economy.

e Erodes the tax base and causes a significance loss in tax revenues.

e  Reduces the effectiveness of aid flows through the public diversion of funds.

e By reducing tax collection or raising the level of public expenditure, corruption
may lead to adverse budgetary consequences.
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e A corrupt system may lead to lower quality of infrastructure and public

services.

Table 1 summarizes the findings of studies that delved into the determinants of

corruption.
Tab. 1: Determinants of Corruption
Study Political Economic Determinants | Social Determinants
Determinants
Shabbir and | Press freedom (NA), | Economic freedom (-), Share of population
Anwar (2007) Democracy (NA) Globalization (-), affiliated with
Distribution of income (+), particular religion
Average level of income (- (NA), level of
). education (-)

Seldadyo and | Regulatory capacity Government wage (+) Population density (-),

De Haan (2006) (-) ethnic tension (+),

Portion of population

with no religion (+),

Portion of female in
labor force (-)

Serra (2006) Political stability (-) Country’s level of prevalent protestant

development (-) countries (-), age of
democratic institutions
to exert corruption (-)

Paolo Mauro

Trade restrictions (+),
(1997)

Government subsidies (+),
Price controls (+),
Multiple exchange rate
(+), Low wages in the civil
service (+), Natural
resource endowments (+).
Public investment (+),
Government Revenues
(-), Expenditures on
operations and
maintenance (-)

Tanzi and
Davoodi (1997)

Jajkowicz & Government expenditures

Drobiszova, on defense (+), but on
(2015) health and education (-)

Income per capita (-).

Larger public expenditures

Joél Cariolle

(2018) (+), higher tax revenues (-)
Khati and Han | Voice and FDI inflows (+), and Religious
(2023) Accountability natural resource fractionalization (+)
(VoA) and the endowments (-)
Regulatory Quality
()

Note: (+) and (-), and (NA: No Association) refers to direction of variable towards corruption.
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Before we start to establish the framework of FCI, a common understanding of the
following terms are required’:

Indicator: A summary measure related to a key issue or phenomenon and derived
from a series of observed facts or reported perceptions, attitudes or expectations.

Sentiment Indicators: They are indicators that rely on the opinions, attitudes or
expectations of respondents.

Composite Indicators: When individual indicators are collected into a single index
based on an underlying model. In this model a multi-dimensional concept is being
measured.

Both sentiment and composite indicators comes with/without reference series.

Reference Series: a series that an indicator aims to approximate or predict. It is worth
mentioning that indicators with reference series may reveal a leading®, coincident® or
lagging® relationship with the reference series. The distance from a reference series is
a common way to determine whether the choice of component indicators and weighting
scheme or aggregation method for a composite indicator are appropriate.

Composite Indicators with Reference Series: These indicators used to approximate
or predict another indicator. In fact, most composite indicators that have a reference
series are economic indicators such as growth rate of GDP and Industrial Production
Indices (IPIs).

Composite Indicators without Reference Series: These indicators measure a
phenomenon directly and do not track the movements of another indicator. Examples
are UNDP HDI or the OECD Better Life Index.

A composite indicator may contain multiple dimensions, where each dimension is
characterized by different components of the phenomenon being measured. Here, there
are two steps to compile indicators. In the first step, all relevant component indicators
are aggregated or weighted together into one indicator for each dimension. Next step
will be the aggregation of all dimensions’ indicators into a composite indicator. For
instance, there are three dimensions in UNPD’s Human Development Index (HDI):
health, knowledge and standard of living. Component indicators under knowledge
dimension are arithmetically averaged. The dimensions themselves are then
geometrically averaged to yield the final index.

3, Please note the methodology used in this chapter is based on “Nardo M, Saisana M, Saltelli A,
Tarantola S, Hoffmann A, Giovannini E. Handbook on Constructing Composite Indicators:
Methodology and User Guide. Paris (France): OECD publishing; 2008. JRC47008”

4. Leading indicator it estimate or predict the movement of a given reference series. Most composite
leading indicators are economic indicators.

5. Coincident indicator: It is a composite indicator whose movements occur simultaneously as those
of its reference series.

8. lagging indicator: This composite indicator’s movements follow those of its reference series.
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4. Methodology
There are a number of steps that should be taken to build a composite index of Financial
Corruption (FCI).

Step 1: Theoretical framework: The theoretical framework serves as the foundation
for choosing and merging variables into a useful composite indicator based on fitness-
for-purpose principle. This entails definition of FCI, determining sub-groups, and
selection criteria for the underlying indicators.

Step 2: Variables selection: The indicators that we choose will be backed by a
logical analysis, able to be evaluated, cover multiple countries, and be pertinent to the
phenomenon being monitored, and their relationship to each other.

Step 3: Imputation of missing data: This is vital to deliver a complete dataset.

Step 4: Multivariate analysis: The intention is to evaluate the entire composition of
the dataset, its appropriateness, and lead future methodological choices.

Step 5: Normalisation: This needs to be done in order to make the variables
comparable.

Step 6: Weighting and aggregation: This should be implemented in accordance with
the underlying theoretical framework.

Step 7: Uncertainty and sensitivity analysis: The robustness of the composite
indicator should be examined, including factors such as the mechanism for including
or excluding an indicator, the normalization scheme, the imputation of missing data,
the choice of weights, and the aggregation method.

4-1. Theoretical framework

Financial corruption index (FCI) is a composite index of leading indicators that gives
an overall indication of corrupt level in an economy. It includes key economic data and
shows the impacts of corruption in economic and business environment. This index
represents a widely differing components of the economy such as economic
development, economic openness, investment, government expenditures, etc. The
intention is to summarize a range of different corruption indicators into one number in
order to simplify interpretation’.

FCI has been framed based on the shortfall of the nation in each of economic
dimensions. The deprivation perspective has a certain merit, in that it focuses on the
distance the country must travel to achieve a desired goal or target. According to HDI

- A word of caution applies here. FCI highlights the economic aspect of corruption, therefore those
variables measured for the index represent the economic determinants of corruption. In order to have
a comprehensive index of corruption, we need to consider political and societal aspects of corruption
such as higher levels of political monopolization, low levels of democracy, weak civil participation
and low political transparency, higher levels of bureaucracy and inefficient administrative structures.
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Methodology and Measurement (Sen and Anand, 1994), the shortfall or deprivation
indicator is defined as below:

o maX{Xik}—Xi]-
Y max{X;,} — min{X;}

Where,

i refers to variable, j indicates the country, k is desirable goal/target, and max and
min are the maximum and minimum values of variables.

An average deprivation index Ij for country j for all variables is defined as a simple
unweighted average of the Iij:

This means the shortfall in the financial corruption index is defined to be the average
deprivation. So, of FCI; is the financial corruption index for country j, then:

There are two perspectives in measuring composite indexes: shortfall and attainment
perspectives. The attainment perspective is designed to evaluate the performance of a
country is doing, whereas the perspective of shortfalls is more important in regard to
the difficulty in the task that remains to be completed. Here, we prefer to express FCI
in terms of shortfall levels of Xij, therefore:

n

1

i=1

n

= %2(1 —1I;j)

i=1
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7 max{X;,} — min{X;,}
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4-2. Variables Selection

The selection of FCI variables is largely based on the “Quality Framework for
Composite Indicators” (Nardo et al 2008), which requires the selected variables should
meet the criteria of accessibility, comparability, coherence, and accuracy.

Accessibility refers to effective data and metadata that are easily available to data
users. Comparability indicates that all data and statistics can be compared between
geographical areas, non-geographical domains or over time. Coherence is the ability to
combine the datasets in a reliable manner for different purposes. Accuracy and
reliability means that the data sources, statistical techniques, etc., are adequate enough
to accurately portray the reality.

With these criteria, the economic determinants of corruption can be classified into
4 major sub-groups with 9 relevant indicators. These include government expenditures
(4 indicators), investment (3 indicators); income and economic freedom each
represented by one indicator (See Table2).

Tab. 2: The Economic Determinants of Corruption

Economic
Dimensions Indicators Source Time period
Diversion of public funds World Bank 2007-2017
Government Wastefulness ot.‘ government sp.endlng World Bank 2007-2016
expenditures Strength of auditing and reporting
standards World Bank 2007-2017
Irregular payments and bribes World Bank 2010-2017
Strength of investor protection World Bank 2007-2017
Investment Soundness of Banks World Bank 2007-2019
Effectiveness of anti-monopoly policy | World Bank 2007-2017
Income Adjusted net national income per
capita World Bank 1970-2021
. . Heritage
Economic freedom Index of Economic Freedom Foundation 1995-2023
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4-3. Imputation of missing data

Even if the study is well designed and controlled, missing data is present in almost
every study or research project. Data that are missing often hinder a robust composite
indicator. The data could be missed for a random or non-random reasons. The patterns
of missing data® could appear as missing completely at random (MCAR), missing at
random (MAR), and not missing at random (NMAR). There are a number of methods
for dealing with missing data’: (i) listwise (case) deletion, (ii) pairwise deletion, (iii)
mean substitution, (iv) regression imputation, (v) maximum likelihood, (vi)
expectation-maximization (EM), and (vii) multiple imputation.

To handle missing data in our study, we applied EM algorithm method. The EM
algorithm is an iterative approach that is cyclical between two modes. The first mode
is a method of estimating the missing variables or latencies, referred to as the
estimation-step or the E-step. The second mode is to optimize parameters of a model
to explain the best possible data, referred to as maximization step or M-step. This
method of imputation can be done by almost all statistical software such as SAS, R,
python, XLSTAT, etc.

Another method that has been used is regression imputation based on ETS (Error,
Trend, Seasonal) technique'®. In exponential smoothing, recent data is given greater
emphasis, while older data is given less attention. We applied this method specifically
for “strength of investor protection” indicator due to missing data in 2017.

4-4. Multivariate analysis

Here, the intention of multivariate analysis is to investigate whether the dimension of
the phenomena is statistically balanced in the indicator composite. There are different
analytical approaches, but we use principal components analysis (PCA) method to
analyse the correlation between variables, and to determine if changes in the variables
in certain countries are different from changes in the other countries.

From the table3, we can see all variables are positively correlated. It also reveals
that the strength of investor protection (F8) has low correlation with the other variables
meaning that the indicator may have different impact on corruption.

Tab. 3: Correlation matrix (Pearson)

Variables F1 F2 F3 F4 F5 F6 F7 F8 F9
F1 1 0.799 | 0.741 | 0.534 | 0.689 | 0.631 | 0.706 | 0.268 | 0.575
F2 0.799 1 0.808 | 0.575 | 0.830 | 0.637 | 0.771 | 0.305 | 0.825

8 https://www-users.york.ac.uk/~mb55/intro/typemiss4.htm
% https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3668100/
10 https://otexts.com/fpp2/estimation-and-model-selection.html
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F3 0.741 | 0.808 1 0.597 | 0.705 | 0.667 | 0.867 | 0.423 | 0.650
F4 0.534 | 0.575 | 0.597 1 0.529 | 0.550 | 0.606 | 0.338 | 0.460
F5 0.689 | 0.830 | 0.705 | 0.529 1 0.616 | 0.739 | 0.322 | 0.671
F6 0.631 | 0.637 | 0.667 | 0.550 | 0.616 1 0.746 | 0.339 | 0.536
F7 0.706 | 0.771 | 0.867 | 0.606 | 0.739 | 0.746 1 0.477 | 0.624
F8 0.268 | 0.305 | 0.423 | 0.338 | 0.322 | 0.339 | 0.477 1 0.279
F9 0.575 | 0.825 | 0.650 | 0.460 | 0.671 | 0.536 | 0.624 | 0.279 1

Values are different from 0 with a significance level alpha=0.05

F1: Adjusted net national income per capita (current US$)

F2: Diversion of public funds

F3: Effectiveness of anti-monopoly policy

F4: Index of Economic Freedom

F5: Irregular payments and bribes

F6: Soundness of banks

F7: Strength of auditing and reporting standards

F8: Strength of investor protection

F9: Wastefulness of government spending

The next table and the corresponding chart represents the eigenvalues, which
reflects the total variance that is explained by each principal component. The

eigenvalues and the corresponding factors are arranged by descending order of initial
variability, which they represent. In table 4, we can see that the first eigenvalue equals
5.90 and represents 65% of the total variability. This means that if we represent the
data on only one axis, we will still be able to see 65% of the total variability of the data.

Ideally, the first two or three eigenvalues will correspond to high percentages of

variance, which ensures that the map of the two or three factors is a reliable projection

of the initial multidimensional table. In this example, the first two factors represent
67.72% of the initial variability of the data, which is a good result. But we have to be

vigilant when interpreting the maps, as some of the information may be hidden by the

next factor.

Tab. 4: Eigenvalues

Fl F2 F3 F4 F5 F6 F7 F8 F9
Eigenvalue 5.90 0.89 0.59 0.47 038 030 028 0.11 0.08
Variability (%) 65.57  9.86 6.56 5.28 424 328 3.08 1.26 0.88
Cumulative % 65.57 7543 8199 87.27 91.50 94.78 97.86 99.12 100.00
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4-5. Normalisation

The datasets often have different measurement units; therefore, normalization of the
data is required before the data aggregation. As you can see in the table below, one of
investment indicators i.e. “strength of investor protection” has different measurement
unit. So, this need to be rescaled from 0-10 to 1-7.

Economic Dimensions Indicators
Diversion of public funds, 1-7 (best)

Wastefulness of government spending, 1-7 (best)

Government expenditures
Strength of auditing and reporting standards, 1-7 (best)

Irregular payments and bribes, 1-7 (best)

Strength of investor protection, 0-10 (best)

Investment Soundness of banks, 1-7 (best)

Effectiveness of anti-monopoly policy, 1-7 (best)

Income Adjusted net national income per capita (current USS)

Economic freedom Index of Economic Freedom

A variety of normalisation methods exist including, ranking, standardization (or z-
scores), min-max, distance to a reference country, categorical scales, indicators above
or below the mean, etc. Here we rely on min-max technique:
xt, —ming(x0)

qc c\*q

It =
a° maxc(xéo) —minc(x;")

Where xéc is the value of indicator q for country c at time t.
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Note that the first 6 indicators are relied on above formula. However, the natural
logarithm of the actual, minimum and maximum values will be used for the last two
indicators i.e. adjusted net national income per capita and Index of Economic Freedom.

4-6. Weighting and aggregation

There are a number of weighting techniques such as as factor analysis, data
envelopment analysis and unobserved components models (UCM), or from
participatory methods like budget allocation processes (BAP), analytic hierarchy
processes (AHP) and conjoint analysis (CA). However, most composite indicators are
based on equal weighing (Ew), which means that all variables have equal weights. In
this study, we apply equal weighing, to reflect all variables are “worth” the same in the
FCI composite index.

Aggregation methods are classified into two linear and geometric aggregations. A
linear method for aggregating data is useful if all indicators are measured in the same
unit of measurement. Geometric aggregations are more suitable if a modeller wants
some level of non-compensation between individual indicator or dimension.

4-7. FCI Computation

As discussed earlier, for the government expenditures, GE;, and investment

dimensions, INV;, we apply the following equation:

X; — min{X;}
max{X;} — min{X;}

GEjor INVj =

For the income dimension, INC;:

NG = Ln(ANNI;) — Ln(100)
7™ Ln(max{ANNI;}) — Ln(100)

Where ANNIjrepresents the actual adjusted net national income per capita of a
country.

Similar to income index, we use the natural logarithm of the actual to compute the
economic freedom dimension:
EF — Ln(IEF;) — Ln(20)
J ™ Ln(max{IEF;}) — Ln(20)

IEF;, refers to index of economic freedom.

Finally, the FCI is the geometric mean of the previous four normalized indices:
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4
FCI = \/(;EJ. x INV; x INC; x EF;

Minimum and maximum values are determined to normalize the indicators between
Oand 1.

The summary of the FCI results can be seen in Appendix1. Note that the higher the
FCI score, the lesser the degree of corruption in the country.

5. Conclusion

As we discussed, the Financial Corruption Index (FCI) is a single index measure to
capture key dimensions of financial corruption. It measures the average achievements
(being less corrupt) in a country in four basics of economic dimensions including
government expenditures, investment, income and economic freedom. These four
dimensions are constructed of nine quantitative and qualitative economic indicators.
Unlike other corruption indices such as CPI which are based on perception and
objectivity, this composite indicator (FCI) puts the financial facets of corruption under
the spotlight and accurately measures the level of corruption.

Table 5 shows Iran saw its FCI rating increased from 0.475 to 0.535 from 2007 to
2017, which means an improvement in Iran’s rank from 87 in 2007 to 82 in 2017 among
126 countries. To compare with Corruption Perceptions Index (CPI), this index
evaluates 180 nations and territories across the globe based on their assumed extent of
public sector corruption, with a score range of 0 (extremely corrupt) to 100 (very clean).
By looking at CPI scores for Iran, we can confirm that our results in FCI for Iran are
valid and accurate.

Tab. S: Financial Corruption Index (FCI) and Corruption Perceptions Index (CPI)

FCI (Iran) CPI (Iran)
Year
Score Rank Score Rank

2007 0.475 87 25 131
2008 0.504 84 23 141
2009 0.492 93 18 168
2010 0.493 92 22 154
2011 0.504 89 27 120
2012 0.505 87 28 133
2013 0.509 87 25 144
2014 0.490 95 27 136
2015 0.473 99 27 130
2016 0.514 93 29 131
2017 0.535 82 30 130
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Table 6 also shows the most and least corrupt country between 2007 and 2017.

Tab. 6: The least and most corrupted countries, 2007-2017

Year | Corruption Level Country Score

Least Singapore 0.921
2007

Most Burundi 0.091

Least Singapore 0.928
2008

Most Burundi 0.122

Least Singapore 0.946
2009

Most Burundi 0.189

Least Singapore 0.956
2010

Most Zimbabwe 0.216

Least Singapore 0.955
2011 £ -

Most Burundi 0.230

Least Singapore 0.953
2012 .

Most Burundi 0.239

Least Singapore 0.954
2013

Most Burundi 0.257

Least Singapore 0.956
2014

Most Burundi 0.285

Least Singapore 0.956
2015 &P

Most Venezuela, RB | 0.311

Least Singapore 0.967
2016 -

Most Burundi 0.290

Least Singapore 0.965
2017

Most Venezuela, RB | 0.264

Acknowledgments

The authors consider it necessary to thank the anonymous reviewers of the journal for
providing correction guidelines and Mr. Mohammad Reza Anari for helping to
improve the article.

Observation Contribution

The authors declare that this article has been extracted from the doctoral thesis of the
first author with the guidance of the second and third authors and the special
participation of the fourth author.

Conflict of Interest
The authors declare no conflict of interest.



Mohammadi et al.,: d’/&{)//b/dﬂ_/;; L«,uu, m

References

- Adam, I. & Fazekas, M., (2021). “Are Emerging Technologies Helping Win the
Fight against Corruption? A Review of the State of Evidence”. Information Economics
and Policy: 100950.
https://www.sciencedirect.com/science/article/pii/S016762452100038X

- Afzali, M.; Colak, G., & Fu, M., (2021). “Economic Uncertainty and Corruption:
Evidence from Public and Private Firms”. Journal of Financial Stability, 57: 100936.
https://doi.org/10.1016/;.j£5.2021.100936

- Ayodeji, 1. O., (2020). “Panel Logit Regression Analysis of the Effects of
Corruption on Inflation Pattern in the Economic Community of West African States.”
Heliyon 6(12): €05637. https://doi.org/10.1016/j.heliyon.2020.e05637

- Beets, S. D., (2005). “Understanding the Demand-Side Issues of International
Corruption”. Journal of Business Ethics, 57: 65-81.
https://link.springer.com/article/10.1007/s10551-004-3824-3

- Ben Ali, M. S.; Fhima, F. & Nouira, R., (2020). “How Does Corruption Undermine
Banking Stability? A Threshold Nonlinear Framework™. Journal of Behavioral and
Experimental Finance, 27: 100365. https://doi.org/10.1016/j.jbef.2020.100365

- Bentzen, J. S., (2012). “How bad is corruption? Cross-country evidence of the
impact of corruption on economic prosperity”. Review of Development Economics,
16(1): 167-184. doi: 10.1111/j.1467-9361.2011.00653.x.

- Cariolle, J., (2018). “Corruption determinants in developing and transition
economies: Insights from a multi-level analysis”. Working Papers P229, FERDI.

- Cimpoeru, M. V. & Cimpoeru, V., (2015). “Budgetary Transparency — An
Improving Factor for Corruption Control and Economic Performance”. Procedia
Economics and Finance, 27: 579—-86. https://doi.org/10.1016/S2212-5671(15)01036-9

- Deyshappriya, N. P., (2015). “Do corruption and peace affect economic growth?
Evidences from the cross-country analysis”. Journal of Social and Economic
Development, 17(2): 135-147. doi: 10.1007/s40847-015-0016-1.

- Domashova, J. & Politova, A., (2021). “The Corruption Perception Index:
Analysis of Dependence on Socio-Economic Indicators”. Procedia Computer Science,
190: 193-203. https://doi.org/10.1016/j.procs.2021.06.024

- Gelman, A. & Stanig, P., (2020). “Corruption Perceptions Index 2020: Technical
Methodology Note”. https://www.transparency.org/en/cpi/2020/index/nzl (November
20,2021).

- Gelman, St. n. d., (2021). “Corruption Perceptions Index 2020: Technical
Methodology Note”. Retrieved November 20,
https://www .transparency.org/en/cpi/2020/index/nzl



H M Applied Economics Studies, Iran (AESI)

- Giommoni, T., (2021). “Exposure to Corruption and Political Participation:
Evidence from Italian Municipalities”. European Journal of Political Economy, 68:
102000.

- Greco, S.; Ishizaka, A.; Tasiou, M. & Torrisi, G., (2019). “On the Methodological
Framework of Composite Indices: A Review of the Issues of Weighting, Aggregation,
and Robustness”. Social Indicators Research, 141(1): 61-94.
https://link.springer.com/article/10.1007/s11205-017-1832-9

- Hodgson, G. M. & lJiang, S., (2007). “The Economics of Corruption and the
Corruption of Economics: An Institutionalist Perspective”. Journal of Economic,
41(4): 1043—-1061. http://www jstor.org/stable/25511257

- Hosseinidoust, S. E.; Sepehrdoost, H. & Kiani, A., (2020), “Investigating the
Impact of Globalization and Corruption on Government Size“Applied Economics
Studies Iran, 32: 129-159. https://doi.org/10.22084/aes.2020.19954.2930 (In Persian).

- lloie, R. E., (2015). “Connections between FDI, Corruption Index and Country
Risk Assessments in Central and Eastern Europe”. Procedia Economics and Finance,
32: 626-33. https://doi.org/10.1016/S2212-5671(15)01442-2

- Isaksen, J., (2005). The Budget Process and Corruption.

- John Joseph, W., (2006). “The Concept of Systematic Corruption in American
History”. NBER Chapters, in: Corruption and Reform: Lessons from America's
Economic History: 23-62 National Bureau of Economic Research, Inc.

- Khan, A.; Krishnan, S. & Dhir, A., (2021). “Electronic Government and
Corruption: Systematic Literature Review, Framework, and Agenda for Future
Research”. Technological Forecasting and Social Change, 167: 120737.

- Khati, P. & Han, J., (2023). “Determinants of Corruption in South and Southeast
Asia”. Southeast Asia Journal, 33 (2): 93 - 134.
http://dspace.kci.go.kr/handle/kci/2056741.

- Knack, S. & Omar A., (2000). “Are larger countries really more corrupt?”. World
Bank Policy Research Working Paper, 2470.

- Knapp, S.; Hans Franses, Ph. & Whitby, B., (2021). “Measuring the Effect of
Perceived Corruption on Detention and Incident Risk in the Maritime Industry — An
Empirical Analysis”. Maritime Transport Research, 2: 100031.

- Koudelkova, P. & Senichev, V., (2015). “Mix Research Approach towards
Corruption — Experts’ Perception: Challenges and Limitations”. Procedia - Social and
Behavioral Sciences, 175: 39—47. https://doi.org/10.1016/j.sbspro.2015.01.1172

- Krajewska, A. & Makowski, G., (2017). “Corruption, anti-corruption and human
rights: the case of Poland's integrity system”. Crime Law and Social Change, (3): 325—
339. doi: 10.1007/s10611-017-9710-6.



Mohammadi et al.,: O ’/L‘{)// 5/0’1 L_/;"; L«/ Gbs E

- Lederman, D.; Loayza, N. V. & Soares, R. R., (2005). “Accountability and
corruption: political institutions matter”. Economics & Politics, 17(1): 1-35. doi: 10.11
11/5.1468-0343.2005.00145.x.

- Linhartova, V. & Halaskova, M., (2022). “Determinants of corruption: a panel data
analysis of Visegrad countries. Equilibrium”. Quarterly Journal of Economics and
Economic Policy, 17(1): 51-79. doi: 10.24136/eq.2022.003

- Mauro, P., (1998). “Corruption: causes, consequences and agenda for further
research”.  IMF/World Bank, Finance and Development, 35(1): 13.
https://doi.org/10.5089/9781451953220.022

- Moisé, G. M., (2020). “Corruption in the Oil Sector: A Systematic Review and
Critique of the Literature”. The Extractive Industries and Society, 7(1): 217-36.
https://doi.org/10.1016/j.exis.2020.01.002

- Momeni, F.; Shakeri, A.; ArabMazar Yazdi, A. & Azimi Dokht Shooroki, S. M.,
(2019). “An analysis of the characteristics of anti-corruption policies with an emphasis
on the structure of social order”. The Journal of Economic Policy, 11(21): 103-124.
https://doi.org/10.22034/epj.2019.1537 (In Persian).

- Moradi, F.; Jafari, M. & Fatahi, Sh, (2022). “The Impact of Misery Index and
Corruption Control on Income Inequality”. Applied Economics Studies Iran, 40 :241-
279. https://doi.org/10.22084/aes.2021.23587.3246 (In Persian).

- Mustapha, N., (2014). “The impact of corruption on GDP per capita”. Journal of
Eastern European and Central Asian Research, 1(2), 1-5. doi: 10.15549/jeeca
r.v1i2.76.

- Nardo, M.; Saisana, M.; Saltelli, A.; Tarantola, S.; Hoffmann, A. & Giovannini,
E., (2008). Handbook on Constructing Composite Indicators: Methodology and User
Guide. Paris (France): OECD publishin,. JRC4700.

-Nye, J. S., (1967). “Corruption and political development: a cost-benefit analysis”.
American Political Science Review, 61(2): 417-427. https://doi.org/10.2307/1953254

- Ochulor, C. L., (2011). “Ethical and moral implications of corruption”. Canadian
Social Science, 7(5): 223-228.

- Ojeka, S.; Adegboye, A.; Adegboye, K.; Umukoro, O.; Dahunsi, O. & Ozordi, E.,
(2019). “Corruption Perception, Institutional Quality and Performance of Listed
Companies in Nigeria”. Heliyon, 5(10): e02569.
https://doi.org/10.1016/j.heliyon.2019.02569

- Ondfej, J. & Drobiszova, A., (2015). “The Effect of Corruption on Government
Expenditure Allocation in OECD Countries”. Acta Universitatis Agriculturae et
Silviculturae Mendelianae Brunensis, Mendel University Press, 63(4): 1251-1259.

- Pan, L. et al. (2019). “Measuring Corruption Using the Internet Data: Example
from Countries along the Belt and Road”. Procedia Computer Science, 162: 9—14.
https://doi.org/10.1016/j.procs.2019.11.250



H M Applied Economics Studies, Iran (AESI)

- Park, H., (2003). “Determinants of Corruption: A Cross-National Analysis”.
Multinational Business Review, 11 (2): 29-48.
https://doi.org/10.1108/1525383X200300010

- Nardo, M.; Saisana, M.; Saltelli, A.; Tarantola, S.; Hoffmann, A. & Giovannini,
E., (2008). Please note the methodology used in this chapter is based on Handbook on

Constructing Composite Indicators: Methodology and User Guide. Paris (France):
OECD publishing, JRC47008”

- Qu, G.; Slagter, B.; Sylwester, K. & Doiron, K., (2019). “Explaining the Standard
Errors of Corruption Perception Indices”. Journal of Comparative Economics, 47(4):
907-20. https://doi.org/10.1016/j.jce.2019.07.003

- Ren, S.; Hao, Y. & Wu, H., (2021). “Government Corruption, Market
Segmentation and Renewable Energy Technology Innovation: Evidence from China”.
Journal of Environmental Management, 300: 113686.
https://doi.org/10.1016/j.jenvman.2021.113686

- Saint-Martin, D., (2015). “Systemic Corruption in an Advanced Welfare State:
Lessons from the Quebec Charbonneau Inquiry”. Osgoode Hall Law Journal, 53 (1):
66-106. https://doi.org/10.60082/2817-5069.2973

- Samimi Jafari, A. & Abedini, M., (2012). “Control of Corruption and Inflation
Tax: New Evidence from Selected Developing Countries”. Procedia - Social and
Behavioral Sciences, 62: 441-45. https://doi.org/10.1016/j.sbspro.2012.09.072

- Seldadyo, H. & De Haan, J., (2006). The Determinants of Corruption: A
Reinvestigation. EPCS-2005 Conference, Durham, England.

- Sen, A. & Anand, S., (1994). “Human Development Index: Methodology and
Measurement”. Human Development Report Office (HDRO), United Nations
Development Programme (UNDP).
https://econpapers.repec.org/RePEc:hdr:hdocpa:hdocpa-1994-02.

- Serra, D., (2006). “Empirical determinants of corruption: A sensitivity analysis”.
Public Choice, 126(1): 225-256. https://www.jstor.org/stable/30026583

- Shabbir, G. & Anwar, M., (2007). “Determinants of corruption in developing
countries”. The Pakistan Development Review, 46: 751-764.
https://doi.org/10.1108/JFC-02-2021-0037

- Sviderskyi, O. & Lubentsov, A., (2020). “The impact of corruption on the
development of legal and economic systems of state”. Baltic Journal of Economic
Studies, 6(1): 125-129. doi: 10.30525/2256-0742/2020-6-1-125-129.

- Tanzi, V. & Davoodi, H. R., (1997). Corruption, Public Investment and Growth.
Working Paper of the International Monetary Fund, Fiscal Affairs Department, WP/
97/139



Mohammadi et al.,: d’/Lf’/IKJ’L—/‘Z;&’U&’ H

- Tanzi, V., (1998). “Corruption and the Budget: Problems and Solutions”.
Economics of Corruption, 111-28. https://link.springer.com/chapter/10.1007/978-1-
4615-4935-2 6 (November 20, 2021).

- Ulman, S.-R., (2013). “Corruption and National Competitiveness in Different
Stages of Country Development”. Procedia Economics and Finance, 6: 150-60.
https://doi.org/10.1016/S2212-5671(13)00127-5

- Ulman, S.-R., (2014). “The Impact of the National Competitiveness on the
Perception of Corruption”. Procedia Economics and Finance, 15: 1002-9.
https://doi.org/10.1016/S2212-5671(14)00660-1

- Vink, G., Laurence E. F.; Pannekoek, J. & Buuren, S. v., (2014). “Predictive Mean
Matching Imputation of Semicontinuous Variables”. Statistica -Neerlandica, 68(1):
61-90. https://onlinelibrary.wiley.com/doi/full/10.1111/stan.12023 (November 21,
2021).

- Yahya, K. K.; Yean, T. F.; Johari, J. & Saad, N. A., (2015). “The Perception of
Gen Y on Organizational Culture, Religiosity and Corruption in Malaysian Public
Organizations”.  Procedia =~ Economics  and  Finance, 31: 251-61.
https://doi.org/10.1016/S2212-5671(15)01227-7

- Zahedgharavi, M.; Karimi Potanlar, S.; Elmi, Z. & Gilak Hakimabadi, M., (2018).
“Causes, effects and trends of financial corruption in Iran's economy”. Journal of
Economic Studies and Policies, 4 (2): 101-126,
https://economic.mofidu.ac.ir/article 34581.html?lang= (In Persian).

- https://digitalcommons.osgoode.yorku.ca/ohlj/vol53/iss1/4

- https://otexts.com/fpp2/estimation-and-model-selection.html

- https://www.merriam-webster.com/dictionary/corruption

- https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3668100/

- https://www.transparency.org/en/what-is-corruption

- https://www-users.york.ac.uk/~mb55/intro/typemiss4.htm



ﬁ M Applied Economics

Studies, Iran (AESI)

Appendix 1: Financial Corruption Index, 2007-2017

Country 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Albania 0.467 | 0.497 | 0.509 | 0.601 | 0.607 | 0.609 | 0.585 | 0.556 | 0.565 | 0.606 | 0.623
Algeria 0.518 | 0.539 | 0.518 | 0.518 | 0.545 | 0.500 | 0.441 | 0.466 | 0.477 | 0.495 | 0.487
Argentina 0.503 | 0.506 | 0.499 | 0.500 | 0.499 | 0.490 | 0.477 | 0.451 | 0.446 | 0.468 | 0.547
Armenia 0.521 | 0.530 | 0.535 | 0.546 | 0.543 | 0.558 | 0.591 | 0.614 | 0.595 | 0.600 | 0.633
Australia 0.856 | 0.870 | 0.876 | 0.869 | 0.860 | 0.846 | 0.842 | 0.822 | 0.828 | 0.843 | 0.842
Austria 0.786 | 0.795 | 0.806 | 0.792 | 0.781 | 0.764 | 0.743 | 0.760 | 0.755 | 0.798 | 0.805
Azerbaijan 0.475 | 0.499 | 0.529 | 0.582 | 0.566 | 0.551 | 0.570 | 0.593 | 0.583 | 0.573 | 0.637
Bahrain 0.710 | 0.740 | 0.771 | 0.784 | 0.789 | 0.811 | 0.792 | 0.760 | 0.750 | 0.788 | 0.756
Bangladesh 0.392 | 0.395 | 0.423 | 0.448 | 0.467 | 0.466 | 0.460 | 0.466 | 0.465 | 0.468 | 0.500
Belgium 0.819 | 0.832 | 0.841 | 0.802 | 0.782 | 0.784 | 0.775 | 0.779 | 0.783 | 0.799 | 0.790
Benin 0.442 | 0.483 | 0.468 | 0.460 | 0.454 | 0.456 | 0.451 | 0.434 | 0.432 | 0.458 | 0.447
Bolivia 0.422 | 0.444 | 0.429 | 0.416 | 0.450 | 0.462 | 0.459 | 0.467 | 0.472 | 0.496 | 0.485
Bosnia and Herzegovina | 0.509 | 0.520 | 0.509 | 0.516 | 0.524 | 0.520 | 0.540 | 0.551 | 0.527 | 0.504 | 0.527
Botswana 0.638 | 0.633 | 0.656 | 0.696 | 0.694 | 0.692 | 0.689 | 0.690 | 0.676 | 0.666 | 0.647
Brazil 0.566 | 0.567 | 0.600 | 0.587 | 0.579 | 0.597 | 0.599 | 0.593 | 0.559 | 0.548 | 0.530
Bulgaria 0.555 | 0.573 | 0.587 | 0.581 | 0.583 | 0.583 | 0.596 | 0.599 | 0.595 | 0.614 | 0.612
Burkina Faso 0.455 | 0.463 | 0.460 | 0.454 | 0.440 | 0.441 | 0.444 | 0.417 | 0.408 | 0.456 | 0.458
Burundi 0.091 | 0.122 | 0.189 | 0.234 | 0.230 | 0.239 | 0.257 | 0.285 | 0.317 | 0.290 | 0.317
Cabo Verde 0.556 | 0.570 | 0.593 | 0.591 | 0.596 | 0.585 | 0.580 | 0.568 | 0.564 | 0.570 | 0.552
Cambodia 0.414 | 0.436 | 0.446 | 0.461 | 0.477 | 0.489 | 0.509 | 0.493 | 0.467 | 0.491 | 0.499
Cameroon 0.432 | 0.436 | 0.443 | 0.444 | 0.454 | 0.454 | 0.458 | 0.449 | 0.458 | 0.476 | 0.456
Canada 0.858 | 0.872 | 0.887 | 0.890 | 0.891 | 0.888 | 0.884 | 0.870 | 0.873 | 0.881 | 0.874
Chad 0.326 | 0.337 | 0.338 | 0.353 | 0.367 | 0.354 | 0.352 | 0.331 | 0.334 | 0.351 | 0.316
Chile 0.759 | 0.762 | 0.748 | 0.754 | 0.772 | 0.792 | 0.791 | 0.779 | 0.776 | 0.775 | 0.746
China 0.496 | 0.528 | 0.570 | 0.585 | 0.597 | 0.596 | 0.593 | 0.603 | 0.612 | 0.610 | 0.638
Colombia 0.589 | 0.597 | 0.612 | 0.613 | 0.629 | 0.626 | 0.623 | 0.628 | 0.622 | 0.620 | 0.595
Costa Rica 0.559 | 0.594 | 0.619 | 0.628 | 0.631 | 0.614 | 0.608 | 0.607 | 0.610 | 0.607 | 0.604
Cote d'Ivoire 0.313 | 0.392 | 0.396 | 0.410 | 0.415 | 0.397 | 0.448 | 0.503 | 0.521 | 0.568 | 0.556
Croatia 0.556 | 0.579 | 0.601 | 0.592 | 0.581 | 0.571 | 0.567 | 0.573 | 0.563 | 0.605 | 0.579
Cyprus 0.774 | 0.780 | 0.812 | 0.787 | 0.778 | 0.739 | 0.732 | 0.697 | 0.666 | 0.689 | 0.687
Denmark 0.894 | 0.905 | 0.911 | 0.880 | 0.856 | 0.852 | 0.827 | 0.809 | 0.818 | 0.861 | 0.855
Dominican Republic 0.467 | 0.487 | 0.497 | 0.500 | 0.514 | 0.507 | 0.522 | 0.538 | 0.558 | 0.564 | 0.506
Ecuador 0.429 | 0.450 | 0.460 | 0.459 | 0.457 | 0.489 | 0.499 | 0.539 | 0.557 | 0.566 | 0.496
Egypt, Arab Rep. 0.500 | 0.520 | 0.533 | 0.554 | 0.561 | 0.527 | 0.499 | 0.481 | 0.491 | 0.545 | 0.535
El Salvador 0.599 | 0.594 | 0.583 | 0.588 | 0.583 | 0.561 | 0.508 | 0.507 | 0.534 | 0.568 | 0.467
Estonia 0.751 | 0.759 | 0.760 | 0.737 | 0.733 | 0.736 | 0.748 | 0.760 | 0.769 | 0.797 | 0.777
Ethiopia 0.314 | 0.365 | 0.385 | 0.373 | 0.393 | 0.421 | 0.405 | 0.409 | 0.413 | 0.456 | 0.439
Finland 0.864 | 0.874 | 0.880 | 0.868 | 0.861 | 0.852 | 0.864 | 0.870 | 0.867 | 0.886 | 0.883
France 0.781 | 0.792 | 0.789 | 0.772 | 0.767 | 0.760 | 0.739 | 0.730 | 0.732 | 0.775 | 0.767
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Gambia, The 0.433 | 0.472 | 0.491 | 0.496 | 0.481 | 0.473 | 0.471 | 0.452 | 0.450 | 0.485 | 0.462
Georgia 0.549 | 0.577 | 0.615 | 0.607 | 0.601 | 0.621 | 0.639 | 0.643 | 0.644 | 0.655 | 0.642
Germany 0.816 | 0.829 | 0.825 | 0.798 | 0.784 | 0.765 | 0.781 | 0.789 | 0.791 | 0.829 | 0.861
Ghana 0.496 | 0.509 | 0.504 | 0.523 | 0.537 | 0.541 | 0.553 | 0.554 | 0.548 | 0.545 | 0.525
Greece 0.615 | 0.628 | 0.622 | 0.609 | 0.577 | 0.542 | 0.510 | 0.518 | 0.549 | 0.566 | 0.542
Guatemala 0.482 | 0.523 | 0.528 | 0.526 | 0.512 | 0.500 | 0.521 | 0.520 | 0.521 | 0.530 | 0.516
Guyana 0.482 | 0.486 | 0.535 | 0.544 | 0.549 | 0.559 | 0.556 | 0.554 | 0.557 | 0.551 | 0.536
Haiti 0.364 | 0.382 | 0.378 | 0.358 | 0.384 | 0.367 | 0.375 | 0.395 | 0.409 | 0.374 | 0.346
Honduras 0.443 | 0.491 | 0.505 | 0.486 | 0.476 | 0.487 | 0.487 | 0.452 | 0.489 | 0.523 | 0.496
Hungary 0.647 | 0.643 | 0.625 | 0.607 | 0.600 | 0.606 | 0.605 | 0.604 | 0.605 | 0.608 | 0.598
Iceland 0.828 | 0.822 | 0.835 | 0.777 | 0.703 | 0.727 | 0.757 | 0.757 | 0.764 | 0.813 | 0.830
India 0.526 | 0.531 | 0.546 | 0.557 | 0.555 | 0.539 | 0.540 | 0.533 | 0.535 | 0.580 | 0.600
Indonesia 0.515 | 0.541 | 0.553 | 0.579 | 0.586 | 0.565 | 0.573 | 0.585 | 0.592 | 0.606 | 0.629
Iran, Islamic Rep. 0.475 | 0.504 | 0.492 | 0.493 | 0.504 | 0.505 | 0.509 | 0.490 | 0.473 | 0.514 | 0.535
Ireland 0.879 | 0.874 | 0.886 | 0.819 | 0.712 | 0.657 | 0.706 | 0.748 | 0.778 | 0.814 | 0.813
Israel 0.795 | 0.810 | 0.796 | 0.802 | 0.809 | 0.793 | 0.781 | 0.760 | 0.753 | 0.767 | 0.817
Italy 0.650 | 0.648 | 0.649 | 0.639 | 0.639 | 0.638 | 0.624 | 0.610 | 0.600 | 0.626 | 0.627
Jamaica 0.592 | 0.593 | 0.595 | 0.607 | 0.611 | 0.609 | 0.605 | 0.600 | 0.603 | 0.613 | 0.632
Japan 0.773 | 0.779 | 0.782 | 0.791 | 0.797 | 0.793 | 0.785 | 0.807 | 0.836 | 0.853 | 0.830
Jordan 0.615 | 0.627 | 0.649 | 0.653 | 0.638 | 0.620 | 0.632 | 0.633 | 0.602 | 0.645 | 0.624
Kazakhstan 0.581 | 0.592 | 0.586 | 0.578 | 0.574 | 0.583 | 0.646 | 0.654 | 0.632 | 0.641 | 0.626
Kenya 0.443 | 0.473 | 0.493 | 0.481 | 0.465 | 0.485 | 0.495 | 0.511 | 0.517 | 0.521 | 0.507
Korea, Rep. 0.695 | 0.740 | 0.739 | 0.705 | 0.682 | 0.668 | 0.670 | 0.677 | 0.677 | 0.714 | 0.732
Kuwait 0.753 | 0.755 | 0.727 | 0.707 | 0.708 | 0.704 | 0.684 | 0.684 | 0.648 | 0.673 | 0.683
Kyrgyz Republic 0.404 | 0.428 | 0.445 | 0.444 | 0.446 | 0.442 | 0.443 | 0.455 | 0.456 | 0.463 | 0.489
Latvia 0.662 | 0.675 | 0.665 | 0.626 | 0.601 | 0.623 | 0.643 | 0.658 | 0.670 | 0.692 | 0.636
Lebanon 0.540 | 0.534 | 0.520 | 0.532 | 0.546 | 0.551 | 0.551 | 0.517 | 0.482 | 0.527 | 0.524
Lesotho 0.456 | 0.441 | 0.437 | 0.463 | 0.457 | 0.445 | 0.446 | 0.472 | 0.471 | 0.460 | 0.442
Lithuania 0.659 | 0.678 | 0.665 | 0.635 | 0.630 | 0.633 | 0.653 | 0.653 | 0.657 | 0.686 | 0.679
Luxembourg 0.829 | 0.825 | 0.844 | 0.850 | 0.833 | 0.824 | 0.823 | 0.828 | 0.829 | 0.866 | 0.861
Madagascar 0.417 | 0.452 | 0.452 | 0.433 | 0.415 | 0.400 | 0.406 | 0.412 | 0.402 | 0.404 | 0.379
Malawi 0.420 | 0.440 | 0.466 | 0.480 | 0.490 | 0.434 | 0.408 | 0.411 | 0.403 | 0.372 | 0.398
Malaysia 0.724 | 0.734 | 0.725 | 0.716 | 0.726 | 0.746 | 0.737 | 0.744 | 0.770 | 0.772 | 0.763
Mali 0.413 | 0.433 | 0.416 | 0.406 | 0.409 | 0.407 | 0.416 | 0.406 | 0.414 | 0.450 | 0.430
Mauritania 0.432 | 0.457 | 0.444 | 0.458 | 0.452 | 0.428 | 0.445 | 0.407 | 0.393 | 0.392 | 0.379
Mauritius 0.673 | 0.693 | 0.720 | 0.729 | 0.735 | 0.730 | 0.738 | 0.734 | 0.734 | 0.722 | 0.722
Mexico 0.600 | 0.635 | 0.625 | 0.635 | 0.617 | 0.610 | 0.632 | 0.627 | 0.604 | 0.610 | 0.578
Moldova 0.446 | 0.474 | 0.486 | 0.513 | 0.516 | 0.511 | 0.515 | 0.506 | 0.492 | 0.490 | 0.481
Mongolia 0.456 | 0.479 | 0.473 | 0.463 | 0.458 | 0.492 | 0.508 | 0.515 | 0.532 | 0.536 | 0.481
Montenegro 0.584 | 0.609 | 0.639 | 0.659 | 0.651 | 0.645 | 0.640 | 0.630 | 0.617 | 0.629 | 0.626
Morocco 0.526 | 0.556 | 0.543 | 0.531 | 0.527 | 0.536 | 0.586 | 0.592 | 0.596 | 0.596 | 0.589
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Mozambique 0.409 | 0.425 | 0.442 | 0.436 | 0.456 | 0.449 | 0.438 | 0.433 | 0.422 | 0.393 | 0.352
Namibia 0.601 | 0.599 | 0.634 | 0.657 | 0.670 | 0.649 | 0.620 | 0.617 | 0.613 | 0.630 | 0.630
Nepal 0.397 | 0.413 | 0.417 | 0.431 | 0.434 | 0.432 | 0.442 | 0.438 | 0.449 | 0.464 | 0.475
Netherlands 0.841 | 0.851 | 0.859 | 0.829 | 0.809 | 0.813 | 0.825 | 0.806 | 0.797 | 0.815 | 0.835
New Zealand 0.893 | 0.887 | 0.897 | 0.918 | 0.916 | 0.911 | 0.927 | 0.930 | 0.937 | 0.944 | 0.943
Nicaragua 0.465 | 0.479 | 0.485 | 0.486 | 0.481 | 0.479 | 0.506 | 0.522 | 0.498 | 0.490 | 0.482
Nigeria 0.491 | 0.499 | 0.505 | 0.502 | 0.474 | 0.484 | 0.498 | 0.481 | 0.473 | 0.492 | 0.465
Norway 0.872 | 0.876 | 0.884 | 0.876 | 0.873 | 0.861 | 0.872 | 0.877 | 0.879 | 0.905 | 0.894
Oman 0.673 | 0.703 | 0.730 | 0.754 | 0.757 | 0.758 | 0.760 | 0.762 | 0.736 | 0.715 | 0.699
Pakistan 0.496 | 0.504 | 0.508 | 0.496 | 0.502 | 0.502 | 0.504 | 0.490 | 0.496 | 0.509 | 0.522
Panama 0.595 | 0.620 | 0.635 | 0.635 | 0.641 | 0.647 | 0.662 | 0.675 | 0.657 | 0.670 | 0.654
Paraguay 0.437 | 0.470 | 0.471 | 0.493 | 0.512 | 0.526 | 0.543 | 0.527 | 0.507 | 0.495 | 0.521
Peru 0.582 | 0.610 | 0.636 | 0.653 | 0.650 | 0.660 | 0.650 | 0.635 | 0.622 | 0.624 | 0.606
Philippines 0.454 | 0.474 | 0.493 | 0.492 | 0.485 | 0.503 | 0.540 | 0.565 | 0.574 | 0.577 | 0.546
Poland 0.622 | 0.636 | 0.639 | 0.669 | 0.683 | 0.679 | 0.681 | 0.674 | 0.678 | 0.700 | 0.691
Portugal 0.741 | 0.746 | 0.747 | 0.716 | 0.684 | 0.643 | 0.649 | 0.655 | 0.676 | 0.675 | 0.647
Qatar 0.754 | 0.772 | 0.778 | 0.826 | 0.825 | 0.808 | 0.849 | 0.870 | 0.846 | 0.865 | 0.835
Romania 0.583 | 0.606 | 0.627 | 0.623 | 0.611 | 0.592 | 0.574 | 0.570 | 0.602 | 0.613 | 0.617
Russian Federation 0.511 | 0.527 | 0.539 | 0.530 | 0.536 | 0.527 | 0.523 | 0.537 | 0.537 | 0.550 | 0.572
Saudi Arabia 0.664 | 0.685 | 0.732 | 0.754 | 0.788 | 0.796 | 0.788 | 0.779 | 0.763 | 0.773 | 0.760
Senegal 0.454 | 0.471 | 0.467 | 0.470 | 0.472 | 0.458 | 0.461 | 0.478 | 0.486 | 0.525 | 0.506
Serbia 0.525 | 0.544 | 0.550 | 0.540 | 0.528 | 0.518 | 0.526 | 0.531 | 0.534 | 0.557 | 0.579
Singapore 0.921 | 0.928 | 0.946 | 0.956 | 0.955 | 0.953 | 0.954 | 0.956 | 0.956 | 0.967 | 0.965
Slovak Republic 0.651 | 0.666 | 0.669 | 0.657 | 0.628 | 0.616 | 0.619 | 0.589 | 0.599 | 0.624 | 0.631
Slovenia 0.686 | 0.702 | 0.718 | 0.725 | 0.698 | 0.655 | 0.634 | 0.604 | 0.577 | 0.619 | 0.660
South Africa 0.729 | 0.724 | 0.740 | 0.731 | 0.707 | 0.698 | 0.698 | 0.688 | 0.676 | 0.677 | 0.624
Spain 0.750 | 0.752 | 0.769 | 0.742 | 0.705 | 0.689 | 0.670 | 0.646 | 0.636 | 0.684 | 0.670
Sri Lanka 0.528 | 0.572 | 0.582 | 0.582 | 0.596 | 0.603 | 0.620 | 0.611 | 0.603 | 0.624 | 0.578
Sweden 0.805 | 0.861 | 0.871 | 0.872 | 0.870 | 0.876 | 0.867 | 0.864 | 0.846 | 0.873 | 0.861
Switzerland 0.789 | 0.804 | 0.811 | 0.802 | 0.798 | 0.798 | 0.802 | 0.799 | 0.800 | 0.889 | 0.862
Tajikistan 0.340 | 0.365 | 0.374 | 0.437 | 0.470 | 0.499 | 0.504 | 0.500 | 0.519 | 0.517 | 0.552
Tanzania 0.443 | 0.472 | 0.466 | 0.464 | 0.460 | 0.460 | 0.472 | 0.461 | 0.458 | 0.465 | 0.488
Thailand 0.623 | 0.624 | 0.625 | 0.651 | 0.654 | 0.637 | 0.629 | 0.616 | 0.607 | 0.619 | 0.650
Trinidad and Tobago 0.637 | 0.650 | 0.642 | 0.663 | 0.667 | 0.647 | 0.636 | 0.636 | 0.622 | 0.609 | 0.614
Tunisia 0.614 | 0.629 | 0.632 | 0.638 | 0.669 | 0.626 | 0.587 | 0.579 | 0.565 | 0.554 | 0.562
Turkey 0.603 | 0.634 | 0.613 | 0.626 | 0.641 | 0.645 | 0.680 | 0.692 | 0.676 | 0.688 | 0.698
Uganda 0.377 | 0.393 | 0.434 | 0.436 | 0.430 | 0.427 | 0.430 | 0.423 | 0.440 | 0.445 | 0.436
Ukraine 0.458 | 0.466 | 0.461 | 0.433 | 0.413 | 0.422 | 0.445 | 0.430 | 0.411 | 0.417 | 0.428
United Arab Emirates 0.739 | 0.751 | 0.760 | 0.779 | 0.772 | 0.775 | 0.805 | 0.814 | 0.841 | 0.883 | 0.875
United Kingdom 0.893 | 0.878 | 0.849 | 0.801 | 0.791 | 0.815 | 0.826 | 0.818 | 0.827 | 0.856 | 0.857
United States 0.857 | 0.839 | 0.851 | 0.811 | 0.791 | 0.792 | 0.793 | 0.802 | 0.813 | 0.823 | 0.883
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Uruguay 0.603 | 0.632 | 0.655 | 0.671 | 0.681 | 0.689 | 0.683 | 0.676 | 0.683 | 0.699 | 0.675
Venezuela, RB 0.417 | 0.415 | 0.403 | 0.389 | 0.370 | 0.380 | 0.365 | 0.348 | 0.311 | 0.327 | 0.264
Vietnam 0.369 | 0.389 | 0.431 | 0.453 | 0.463 | 0.451 | 0.454 | 0.454 | 0.464 | 0.512 | 0.503
Zambia 0.438 | 0.478 | 0.500 | 0.521 | 0.532 | 0.530 | 0.546 | 0.555 | 0.538 | 0.534 | 0.484
Zimbabwe 0.202 | 0.235 | 0.246 | 0.216 | 0.251 | 0.345 | 0.371 | 0.407 | 0.396 | 0.412 | 0.403
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